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“1 can prove that John Savadge, trained by me, makes
« $300 a month! A.H. Bernier, trained by me, earns $7,000
to $9,000 a year, Arthur DeWalt, trained by me, makes
more than $400 a month D C. Stroop, trained by me,
makes $475 a month. L. V. Broughton, trained by me,

Successtully
Used
For Over
30 Years

—=Engineer Dobe

Why work all your life for small pay and
with little chance for a raise or promotion?
Let me train you for Higher Class Work and
Better Pay. Get my Pay-Raising Plan—NOW.
I’'ll send it to you FREE. It will convince you

and show you a way to build a big future ] work for
. . . When trained by me, I help
for big pay, on clean work leading to salaries ygu get E jo? withou} More Pay!
charge. mpiloyers O
of $60-$70, and up to $100 a week salary. At o e for Steady Pay?

All buildings, machinery, automobiles, motor busses, air-
ships, electrical apparatus, all manufacturing and con-
struction of any sort, depend upon draftsmen.

I train you by mail in_your spare time. You keep your
job while learning. I give you an opportunity to earn
extra money.

makes $300 a month. Whrite for this book
to help you get more pay.”

I send you
this book FREE in connec-
tion with my offer to train
you at home in drafting.
Jobswaiting fordraftsmen.

The higher positions in
plants, factories and busi-
ness houses are filled by
men with a foundationorig-
inally as Draftsmen.

competent draftsmen at $60
- $70—up to $100 a week
straight salary.

—Engineer Dobe

All Your Tools
and Drattman’s

Folding Table

are furnished by
me when I train
you on drafting

No previous experience is necessary. You do not need to
be a college man or high school graduate. I'll train you
’til you're in a position and EARN MORE PAY at steady
work. ALL TOOLS are FURNISHED BY ME.

e . v 8
i " Pay-Raisin ' Mail ThisC
FREE" Pay-Raising Plan H§_ PV is Coupon
1 :
ENGINEER DOBE, . Y ifYouEarnLess
1951 Lawrence Ave., Div. 1423 Chicago 1
Please send me, free of all cost, ““My Pay-Raising Plan*’, " o) S
also FREE Drafting Book and Draftsman’s Pocket Rule. ; Than 7oaweek
ALL FREE. ] = ;
1 Mail this coupon now, and I will
i send you “My Pay-Raising Plan’’,
Name .. oo Age_____. B Drafting Book and Draftsman’s
1 : Bk Pocket Rule—postpaid and free.
Address...ooooooiiiioe s -V youlgetyor  Engineer Dobe, D3,
ratse. 3
8 —En‘:inie, Dobe 1951 Lawrence Av,, Chicago
Post Office _ . Slate__ —
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E show these men how
toget Big Pay jobs like these

Seldom Under $100 a Week

“My earnings in Radio are many
times bigger than I ever expected
they would be when I enrolled. In
November 1 made $577, December
8645, January $465. My earnings
seldom fall under $100 a week. I
merely mention this to give you some

idea of what a Radio man can do who

has the training.”
E.E. WinBorNE,
1414 W. 48th St., Norfolk, Va.

$3000 a Year in Own Business

“I cannot give N. R. L. too much
credit for what I have been able to do
in Radio. I can safely say that I
averaged $3000 a year for the past
three years. I am in the Radio
business here. Any man who really
wants to advance cannot go wrong in
Radio. There is certainly a lack of
trained men.”
Frep A. Nicaovs,
P. O. Box 207, Eaton, Colo.
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NATIONAL RADIO INSTITUTE

If you are earning a penny less than $50 a
week, send for my book of information on op-
portunities in Radio. It is free. Radio’s
amazing growth is making hundreds of fine
jobs every year. My book shows you where these
jobs are, what they pay, how I can train you at
home in your spare time to be a Radio Expert.

You have many Jobs to choose from

Broadeasting stations use engineers, operators,
station managers and pay $1,800 to $5,000 a year.
Manufacturers continually need testers, inspectors,
foremen, engineers, service men, buyers for jobs
paying up to $15,000 a year. Shipping companies
use hundreds of operators, give them world-wide
travel with practically no expense and $85 to $200
a month besides. Dealers and jobbers (there are
over 35,000) are always on the lookout for gooq
service men, salesmen, buyers, managers and pay
$30 to $100 a week for good men. Talking Movies
pay as much as $75 to $200 a week to men with
Radio training. There are openings almost every-
where to have a spare time or full time Radio
business of your own—to be your own boss. Radio
offers many other opportunities. My book tells
you about them. Be sure to get it at once.

My New 8 Outfits of Parts give you

extensive Practical Radio Experience
With me you not only get the theory of Radio—
you also get practical Radio experience while
learning. You can build over 100 circuits—
build and experiment with the circuits used in
Atwater-Kent, Majestic, Crosley, Eveready,
Stewart-Warner, Philco, and many other sets.
These experiments include A. C. and screen grid
sets, push pull amplification and other late
features. When you finish my course you
won’t need to take “any old job ” just to get ex-
perience—you will be trained and experienced
ready to take your place alongside men who
have been in the field for years.

Back view of 5-
tube A. C. screen
grid tuned Radio
frequency set—only
one of many cir-
cuits you can build
with the parts [
give without extra
charge.

Get Your Copy of My New Book

ghowi Yon

How to get a good
\ job in the Radio
' Industry

Hundreds of Jobs paying 130,560.75,100
)’ aweek are opening in Radio every year.

961
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I Will Train You at Home
in Your Spare Time
Hold your job until you are ready for another.
No need to leave home. All I ask is part of
your spare time. I have doubled and tripled
the salaries of hundreds through my practical
home-study training. You don’t have to be a
high school or college graduate. My course is
written in easy, simple terms that most anyone
‘can understand.
My course includes Talking Movles,
Wired Radio, Television

My course is up-to-date with Radio’s latest uses
and improvements. It includes Radio’s appli-
cation to Talking Movies, Television and home
Television experiments, Wired Radio, Radio’s
use in Aviation, in addition to fitting you for
many other lines. When you finish you won’t
be a “one job” man. You will be trained for
many jobs.

Money Back If Not Satistied
I will agree in writing to refund every penny of
your tuition if you are not satisfied with my
Lesson Texts and Instruction Service when 3‘ou
have finished my course. This agreement is backed by
the Pioncer and World’s Largest organization devoted
entirely to training men and young men for good jobs
in the Radio industry, by correspondence.

Find out what Radio offers you
Get My Book
This book gives you the facts on Radio’s opportunities
and the many features and services of N.R.I. training.
It gives you 100 letters from actual students who have
proved that my methods are successful. Get your copy
today. There is no obligation.
J. E, SMITH, President,
National Radio Institute, Dept. ICS
Washington, D, C.

THIS COUPON 1S GOOD FOR
ONE FREE COPY OF MY

NEW BOO

J. E. SmitR, President
National Radio Institute, Dept. ICS
Washington, D. C.

Dear Mr. Swmira:—Send me your book. I
want to see what Radio offers and what you
offer in Radio training. This request does
not obligate me in any way.
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General view of one section of our Service Department, showing students doing actual work on various Radio Receivers

LEARN RADIO-TELEVISION

NOT By BOOKS Or CORRESPONDENCE- By

Don’tspend your life slavingaway in some dull,
hopeless job! Don’t be satisfied to work for a
mere $20 or $30 aweek. Let me show you how to
make real money in Radio—the fastest-grow-
ing, biggest Money-Making Game on earth!

Thousands of Jobs Open
Paying $60, $70 to $200 a Week

Jobs as Designer, Inspector and Tester paying $3,000
to $10,000 a year—as Radio Salesman and in Service
and Installation Work, at $45 to $100 a week—as Oper-
ator or Manager of a Broadcasting Station _

at $1,800 to $5,000 a year—as Wireless
Operator on a Ship or Airplane, asa Talk-
ing Picture or Sound Expert—THOU-
SANDS of JOBS PAYING $60, $70 and
on up to $200 A WEEK!

NO BOOKS .- NO LESSONS

All Practical WorR

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
RadioReceivers, huge Broadcasting equip-
ment, theverylatest Television apparatus,

Talking Picture and Sound Reproduction equipment,
Code Practice equipment, ete. You don’t nead ad-

vanced education or previous experience. We give
you—right here in the Coyne shops—all the actual practice and
experience you’ll need. And because we cut.out all useless the-
ory, you graduate as a Practical Radio Expert in 8 weeks’ time.

TELEVISION
IS ON THE WAY!

Andnow Television is on the way! Soon there’ll
be a demand for Thousands of Television
Experts! The man who learns Television now

Instructor explaining principles and operation of a Talking Picture Machine

MAIL COUPON ON OPPOSITE PAGE
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Students operating our modern Broadcasting equipment.

TALKING PICTU

In the rear you can see our Sound Proof Studio Room

ES i~ 8 WEEKS

Actual Work-In the Great Shops of Coyne

can make a FORTUNE in this great new field.
Get in on the ground floor in this amazing new
Radio development! Cometo COYNE and learn

Television on the very latest Television equipment.

Talking Pictures .- A Great Field

Talking Picturesand Public Address Systemsofferthon-
sandsof goldenopportunitiestothe Trained Radio Man.
Here is a great new field of Radio work that has just
started togrow! Prepare now for these marvelous op-
portunities! Learn Radio Sound work at Coyne on acto-
al Talking Picture and Sound Reproduction equipment.

EARN AS YOU LEARN

Don’t worry about a job! Coyne Training settles
the job question for life. We often have more calls
for Coyne Graduates than we can supply. You Get
Free Employment Service For Life. And don’t let
lack of money stop you. If you need part-time work
while at school to help pay living expenses, we will
gladly help you getit. Many of our students pay nearly
all of their expenses that way.

COYNE IS 32 YEARS OLD

Coyne Training is tested, proven beyond all doubt.

Wi

Students operating and adjusting our modern Television Trausmitting equ

FOR BIG FREE BOOK

You can find out everything absolutely
free. How you can get a good Radio job
or how you can go into business for your-
selfand earn from $3,000 to $15,000a year.
It costs nothing to investigate! Just mail
the coupon for your copy of my big Free book!

H.C.Lewis,Pres. RADIO DIVISION  Founded 1899

c oY NE ELECTRICAL

SCHOOL

Dept. 31-8C, Chicago, Illinois
r------m--m------_
H. C. LEWIS, President

Radio Div. Coyne Electrical School
500 S. Paulina St., Dept. 31-8C,Chicago, IIl.

Send me your Big Free Radio Book and all de-
tails of your Special Introductory Offer. This

i
:

e % ! does not obligate me in any way.
: Name....coeeeineencedatstnsnnseananns [
] Address.......cooonvuvuvunnn.. oo B, 1 SR
5 (O oo e I TR . State..eeesenense
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The great Radio Industry,
because of its amazingly
rapid growth, is today
badlyin needof hundreds

of "trained” men to fill

Science and Invention 965

RTUNITY

{ISS!

spare time, and ata very nominal cost,
for these better paying jobs in Radio,
Talking Pictures and Television.

The Institute's Course of home-train-
ing was planned, written, and is

its more responsible jobs

Offered by the Worlds

actually supervised by an Advisory
Board made up of prominent and

in Radio, TalkingPictures,
and Television work.

Fastest Growing Business

highly paid engineers and executives,
each of whom is actively connected
with some big Radio concem.

To qualify for these jobs men
must know Radio as they know their A B Cs. They must
know the theory as well as the practice, and be able to
teach other men some of the things they kncw.

To such men the great Radio industry offers a wonderful
opportunity for steady work at exceptionally good pay,
now, and eaily advancement to still better jobs as a future.
It is, in fact, the chance of a life-time for ambitious men.

But first these men must be trained, for no ordinary
knowledge of Radio will do.

The Radio Industry, itself, has no time to train these men.
It is growing so fast, and changing so fast, that its manufac-
turers and jobbers have all they can do to keep up with
the trend of the times, by improving their methods of
manufacture and distribution.

So the training of men for these jobs has become the task
of the Radio and Television Institute, of Chicago.

As few men can afford to quit their work and get this
Training at some University or Technical School, the
Radio and Television Institute has been organized to train
such men at home — no matter where they live,—in their

This means that your training will be right, because these
men, working with big Radio concerns, know exactly what
the industry needs in the way of ““trained’”” men, and ex-
actly how you should be trained to meet that need. And
this Advisory Board will have complete supetvision over
your training from the day that you become a student of
this Institution.

For this reason, prominent Radio men, everywhere—and
our country's largest and most important Radio Trades
Associations — are unqualifiedly endorsing this home
training, and recommending it to men whom they want to
see make good in Radio work.

So, if you are ambitious — if you are making a cent less
than $75 a week—investigate.

Find out for yourself all about this amazingly easy Course
of home-training, and also all about the wonderful oppor-
tunities for “trained” men in this, the world's fastest
growing industry. Everything is fully explained in the
Radio and Television Institute’s ““Opportunity” book.
Send today for your copy. It's free.

B A R e R R S e T e S S TR T e PR

RADIO AND TELEVISION INSTITUTE, Dept. 913

2130 Lawrence Ave., Chicago

Without obligatism_ of any kind please send me a copy of the Radio Opportunity Book. 1 am interested
in your home-training and the opportunities, you say- exist in the great field of Radio, for “trained” men.

NAME_

ADDRESS__
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This Department |s Conducted By and For You. Expressions of Opinion or Comments
Are Welcome. Please Address Them to Safety Valve Editor in care of this publication.

When a Car Tips

E have no issue similar to the ScIENCE

AND INVENTION here and. although it is
a far cry from S, Africa to the U. S. A., we
are compelled to turn to your magazine to re-
lieve the exces-
sive pressure on
our safety
valves. I
should  greatly
appreciate your
elucidation of a
point in applied
mathematics,
which recently
cropped up in a
lawsuit here in

connection with
a motor acci-
dent.
An expert gave evidence in court and

stated that when a car was traveling at a
fair speed, say 45-50 miles an hour, and at
that speed took a turn at right angles, the
inner wheels of the car would be off the
ground and the outer wheels would resist
the tangential force generated. It, some-
how, does not seem right to me and I should
greatly like you to give me a mathematical
explanation of what takes place in such an
eventuality.

Also let me add my appreciation of your
issue, whiclh I had been reading for a num-
ber of years, with interest and benefit.

D. Brurmax,
Johannesburg, S. Africa.

(We won’t go so far as to say that when-
ever an automobile traveling at a rate of 45-
50 miles an hour makes a right angle turn,
the inner wheels would be off the ground.
Here it depends on the weight of the car
and the position of the center of gravity.
However, in view of the fact thai ithe center
of gravity is always higher than the foint of
the tires touching the road, the car will have
a tendency fo pivot on the outer wheels and
will have a tendency to upset. If the road is
slippery, instead of upsetting the car may
skid. If the road is properly banked the
car will not turn over cven if light and if its
center of gravity is relatively high. Such
bankings brings the center of gravity of the
car lower with reference to the line about
which the car would pivot.—EDpITOR.)

Corsica

S T am a subscriber of Science anp In-

VENTION, I noticed in reading the No-
vember, 1930, issue, that on page 601 there
is an article entitled ““Where Drains Run On
the Outside of Houses,” in the brief de-
scriptive paragraph below the small picture,
there is a statement that the island of Corsica
now belongs to Italy. To my knowledge
the island of Corsica does not belong to
Italy, but belongs to France. My reason for
being so positive is that I have two brothers-
in-law who are Corsicans and who served
very faithfully under the French flag during
the World War. You are probably aware of

the fact that the discussion between France
and Italy at the present time is due to the
fact that Italy desires to have possession of
some of the French possessions among which
Corsica is included.

Should it happen that I am not correct in
my statement I would greatly appreciate it if
you would enlighten nme on this subject, as I
am greatly interested, and trusting to have
an early reply, T am

Leox L. CuapBerT,
Yonkers, New York

(You are correct. Corsica belongs to
France. In its physical formation Corsica
undoubtedly belongs more to Italy than fo
France. The flora of the valleys does not
differ materially from that of Italy. The
vernacular 1s corvupt Italign. It became
Irench property in the year 1768. In 1794
it came under British protection and ob-
tained the constitutional form of governinent.
Two years later the French again took pos-
session of the island. This island was the
birthplace of Napoleon.—EpiTor.)

Another Glider Enthusiast

JUST received my November Sciexcr

AND InveExTION today and was interested
in reading about the Northrup Glider built
by IHarold Moore and Russell A. Wheelock
of St. Johnsbury, Vt., which article appears
in the Safety Valve Department of the No-
vember issue.

We, Mr. H. A. Wise and myself, too, have
built a Northrup Glider, from specifications
appearing in ScIieNCE AND INVENTION. We
also substituted the Gottengen 441 airfoil,
also replaced the wooden parts of the fuselage
with steel tubing and increased the area of
the tail surfaces one-third on account of the
slower speed at which this wing will fly.

We finished the job in July, the first
glider to be built in Southwestern Oregon,
and have made numberless successful flights
with it. Neirther Mr. Wise nor myself had
previously had any training whatever, but
had no trouble in handling it from the start.

We are handicapped in not having a suit-
able hill to launch from, but have gained an
altitude of from sixty to seventy feet from
level ground using an automohile for a tow.
Our ship weighs approximately 180 pounds,
has a wing spread of 34 feet and with the
Gottengen 441 wing has proven very efficient
and will take off at twelve to fifteen miles
per hour,

We have organized a Glider Club with
about fifteen active members, and OH, BOY!
we had the thrill of our lives the first time
up.

. M. Ke~T,

Marshfield, Oregon.

From Sam Loyd
PPERTAINING to the problem of cut-

ting a square so that resulting formation
is apparently larger in square inches than
the original from which it was constructed,

0 here is one
1 which does not
discard pieces in
the transforma-
tion as does the
13 by 11 inch
picce recently
discussed in the
“Safety Valve”
department.

Take the ac-
companying  il-
lustration for a
pattern and cut
any size piece of paper exactly square, then
mark off 24 points on each side as micro-
scopically correct as you care to. If the
small lines are then continued from border
to border, there will be 576 small squares.
Now draw a diagonal from the corner A to
the second mark near B. Cut on that bias
and move the top portion up one space on
the incline and snip off the little triangular
piece A so as to fill in the top left hand
corner. If you will now remeasure the piece,
vou will find that there are 375 squares in-
stead of 576.

This puzzle which I promulgated in my
early youth becomes more mysterious when
accurately constructed. The fallacy lies in
assuming that the little triangular piece is
exactly the same height as one of the little
squares. As a matter of fact, the angle at
which it is cut gives it an additional 1/23 of
the height of the little squares. Conse-
quently, the new figure apparently 25 by 23
is actually 25 1/3 by 23, so its area as be-
fore is 576. One did not lose a square inch
by merely cutting along the bias.

Saxm Lovp,
Brooklyn, N. Y.

An English Enthusiast

COPY of your Science AND INVENTION

has come to hand and I feel I must
congratulate you on such fine work. It repre-
sents to my mind a journal that contains
modern comprehensive thought explained in
a clear concise manner.

W. E. RoserrTs.
London, S. E. 16, England

ENJOYED the articles in the October

issue of SciEnce Anp INVENTION en-
titled “Wonder What a Soaring Pilot
Thinks About,” “Deadly Germs to Make You
Well,” “In the Spotlight of Science,” "“Metals
that Grow” and your regular monthly de-
partments, very much. If your future
articles are just as intercsting vou can be
sure of keeping me as a regular reader.

I am glad that you have improved your
covers.

What has happened to your artists, W. E.
Reinicke, Newberry and R. E. Pattiani? The
cover pictures that they have drawn for vou
were very good. Bring them back. Also
have a different colored background each
month or have a gold or silver cover.

(Continued on page 1041)
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HERE are new thrills awaiting you—the
thrills that come from making and
doing things you can take pride in! Here,

also, is real recreation and profit!

Breakfast Nooks — Fireplaces — Cedar
Chests — Modernistic Sideboards — Blow
Torches — Auto Accessories — Decorative
Lighting Fixtures — Garden Fountains —
Wood Lathes . . . whether it’s carpentry,
plumbing, masonry, electricity, “HOW TO
MAKE IT” will tell you what to make and
do—and how!

Hundreds of things for your car, for making
your home more beautiful and comfortable,
for broadening the facilities and usefulness
of your ewn work shop!

Whether it’s repairing or working in metals,
concrete, woods, stains, paints, piping, or
what have you—this handy book, the work
of our expert mechanics and engineers, tells
you exactly how by means of simple English,
and scores of clear pictures, diagrams and
plans.

Science and Invention

Wz’th

Months of

cience and
Invention

All for Only #1

Here’s just the book you’ve been waiting for.
“HOW TO MAKE IT—WRINKLES, KINKS,
FORMULAS”—the complete all-around guide for
almost all kinds of repairing and construction. An
aid to every man or boy who has felt the urge to
grip good tools and see useful finished articles take
shape as the combined result of skillful hands and
brain!

FREE with Big Cash Saving on

Science and Invention

Amateurs and experts in all lines—hundreds
of thousands of them, have bought this
“HOW TO MAKE IT” book at a substan-
tial price, and have had countless occasions
to congratulate themselves on their wise in-
vestment,

BUT—we have arranged to ship you this
useful book, postpaid, ABSOLUTELY
FREE OF CHARGE! And at the same
time we will enter your subscription to
SCIENCE & INVENTION for six full
months (regular value $1.50), for only $1.00.
But dow’t delay! To get the book FREE
and two big issues of SCIENCE & INVEN-
TION virtually WITHOUT COST, mail
flhe dc'oupon while we still have books on
and!

| SCIENCE & INVENTION, Dept. 2503 |

l 381 Fourth Avenue, New York, N. Y. l

I Gentlemen: Ship me, ENTIRELY FREE, prepaid, the valuable l
handy book, “HOW TO MAKE IT—WRINKLES, KINKS, FORMU-

I LAS”—and enter my subscription for the next Six Big Issues of |

I SCIENCE & INVENTION at only $1, shich T enclose. I
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Symbolic of Industrial
Soviet Russia
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This Fantastic-Looking Picture Is a View of the Blast Furnaces of the Stalin Metal
Factory in the Donetz Basin, Where 13,000 Men and Women Are Employed
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Editorial

Will-o'-the-Wisps of Science

| interests us because of its powerful fascination.

L Tt is no small wonder, then, that even in this
day we hear of people still working on the problems
which occupied the minds of many ancients for their
entire lifetime. Among these problems are, the
transmutation of metals (changing baser elements
into the more valuable), the development of per-
petual motion, the quadrature of the circle and the
tri-section of the angle.

THE possibility of achieving the impossible still

It is generally supposed that a large financial re-
ward is offered by the French Academy of Science
and the Roval Society of England, for the solution
of the two latter problems given in the paragraph
above. Such is not the case. There is no such
reward.

It is also held that the solving of these two
problems would be of incalculable aid to navigation
and astronomy. Again the assumption is wrong.

In the vear 1775, the Royal Academy of Sciences,
of Paris, passed a resolution not ta entertain any
communication which purported to solve the prob-
lems of the quadrature of the circle, the tri-section
of an angle or described any machine supposed to be
capable of developing perpetual motion.

And vet, science has gone right hack to the old
days of alchemy and attempted transmutation of
mercury into gold by atomic bombardment.

”

Mathematicians are still “squaring the circle,” try-
ing to discover a simple method whereby a square
can be constructed which will be exactly equal in
zrea to that of a given circle.

But here is the hitch. Tt is quite impossible to
ascertain the exact area of a circle, even though the
value of ® (upon which the calculation of the arca

of a circle is based) has heen carried out to the
astounding number of 707 decimal places.

Let us suppose that we have a circle of metal as
thick as this earth and having a diameter of 185,800 -
000 miles, (the diameter of the earth’s orbit). Cal-
culating the area of this circle, using s to the 707
decimal places, it would be possible for us to produce
a metal square so exactly equal in weight that our most
delicate of chemical balances would not be able to
indicate the difference in weight between the two
pieces of metal.

But “circle squarers” still work on.

At last comes a little ray of sunshine for the mod-
ern Alchemists and the “squarers of the circle.” One
of their sister problems has heen solved, according
to reports made public by Prof. Harry Zager, head
of the Mathematics Department of Boston College,
who collaborated with George A. Hurd, the origi-
nator of a method for tri-sccting any arc. Both
Mr. Hurd and Prof. Zager are reticent about the
exact proof and details of the system, but report
that their method “is the only one using the square
and angle only.”

Both men assert that the method has a broad
application in navigation, range finding at sea, and
astronomy. How broad this application may be, re-
mains to be seen.

Mr. Hurd is reported to have spent more than ten
years on the solution.

We do hope that the ancient problem has been
solved once and for all, for its solution will relcase
angle tri-sectors from their labors and allow them
to ponder over the other will-o’-the-wisps of science,
if science may be said to possess any.—Edifor,

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Faet" - - - - - -

- HUXLEY
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this HILL

it will climb anything

00D, ordinary gasoline is in the
tank, and yet the engine is
“knocking” as if it were on one of
the steepest hills in the world. Itis.

Those rollers under the rear wheels
are harder to climb than Pikes Peak.
The dynamometershows their resist-
ance is equal to a 20% grade.

But switch the gas feed from
ordinary gasoline to Ethyl Gasoline.

The “knocking” stops, the wheels
begin to roll faster, and the driver
shifts back to high.

What is the difference? A gallon
of good gasoline was used for fuel at
first. Another gallon of identical gas-
oline p/us a teaspoonful of Ethyl fluid
was used for the second test.

These few drops of Ethyl fluid

prevent the uneven explosions of
gasoline that cause power-waste,
“knock™ and over-heating. They
control combustion so Ethyl Gaso-
line delivers its power to the pistons

; with smoothly increasing pressure.
This isn’t a dynamo in the left of the picture; it

'is a dynamometer which measures the pull on
the rollers under the wheels of the car.

1| eooo
| | GAsOLINE
|

The active ingredient used in Ethyl fluid is lead

This test does more than prove
that Ethyl Gasoline prevents
“knocking” under strain. It
proves that the greater
power Ethyl Gasoline gives

ET&YL e
ETHYL
FLU&D P

ETHYL GASOLINE

The mounds under the wheels are braked to tax pulling
power more than the steepest hill you'll ever drive.

on any kind of road is not only
greater engine power, but greater
rear-wheel power.

Try Ethyl Gasolinein your car.See
howitincreases power, gives youquick
get-away and sends you zooming up
hills in high. You will find pumps
everywhere marked with the

Ethylemblem. Ethyl Gaso-
line Corporation, Chrysler
Building, New York City.

© E.G.cC. 1951
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By J. E. Williamson

The Author of This Article Is the Famous Underwater Explorer
and Photographer Who, by Means of the Williamson Tube,
Made the First Photographs Ever Taken Under the Sea. In
Addition to the Undersea Wonders Revealed by His Scien-
tific Research He Has Produced Such Marvels of Cinema-

we can talk as wonders unfold along the ocean tloor.
Come just as you are, for you are not going tube.
down in a diving suit or helmet, a diving bell
or any contraption that will get you wet,
charge you with pressure, or cut you

COME with me under the sea. There in the great silence

off from a free supply of the air
above. You are going with me
down the “hole in the sea” to

cruise through the mysteries
of the ocean—as comfort-

ably as you would sit in
your car and drive lei-
surely along a country
road.

We arrive on location
in a place of enchant-
ment near the outer
fringe of the West In-
dies, where Cclumbus,
feeling blindly forland,
may have guided his
magic fleet over the
very waters we rest
upon, and now the fairy-
land of the aquatic world
awaits us below.

The depth has been
soundad and, section after
section, the required length
of our submarine tube has heen
coupled together and lowered
away by our crew and all is ready.

You can climb down with me under
the sea or be lowered in a seat, but the
construction of the tube forms a nat-
ural ladder, and to climb down, or up,
leaves the action entirely to you. You
will climb? Fine! Let’s go—down—
down we go. This is easy. We can

Lullea in the cradle of the deep. Baby

Sylvia Williamson flattens her nose against

the heavy plate glass window of her father’s

undersea chamber, as she glimpses the won-
ders of the sea.
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tography as 20,000 Leagues Under the Sea"

rest awhile here, for we must be about forty feet below. You
can see how the water pressure affects the flexible metallic
It works in accordeon fashion, adding strength
and weight to its structure, and adjusting it-
self to the pressures of the sea. The
bending motion felt near the surface

lessens as we descend.
It is quiet here—away from the
waves at the surface,
Another forty feet down
and now we are in the stu-
dio at the bottom of the
tube, thirteen fathoms
deep. There is room for
several more here, so
we won’t be crowded.
Please be seated and
rest comfortably. You
may smoke if you
wish.  There! The
comforts of home!
Now, to start on your
journey. I draw the
curtains aside so that
you may see with your
own eyes the mysterious
floor of the ocean.
Look! What luck! We
have landed right into the
heart of an old wreck with
only its “dead bones” remain-
ing. 1 was hoping to locate it,
for 1 passed it here once before and
I know it harbors some weird deni-
zens of the sea. Our eyes are becom-
ing accustomed to the pale light now,
but I can flash on my lights if they are
needed. Did you see that giant moray
loop out of the rotted ribs of the
wreck? His green, snake-like body
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must have been twelve feet long. He is a specie of conger
cel equipped with poisonous teeth capable of shearing off a
diver’s arm or leg.

I can never forget the encounter between one of my divers
and an octopus in an old wreck like this. To see a man
caught in the grasp of even one tentacle of the cight-armed
monster having a possible reach of thirty feet was a hair-
raising thrill, and a desperate struggle, with slashing hlows
of the diver’s knife, was needed
to sever the hold of this terrible
beast of the deep.

See this huge shark glide up!
Seems like he is coming right in—
driving his grev torpedo-like body
toward us. If he doesn’t change his
course—Good! Instinct to dodge
saved our thick glass window a nasty
shock, for he turned just a few inches
away from it. However, you were
quite safe, for I held the emergency
cut-off from the window and was
prepared for any accident.

Once I sat up close to that big
five foot window studying the
movements of a pack of blood-
thirsty sharks. I was so fasci-
nated with the weird scene, that
I did not realize the feast I
represented in the window as
the sharks came right at me
head on. I was rubbing
noses with them while hunger
blotches on their rough bodies
showed that their killing urge
was on, and my fragile
partition of glass was the
only barrier that was keep-
ing us apart.

See that tiger shark about
to pick up a big muttonfish
head our funny colored cook
must have thrown overboard
from the galley above. The
shark glides down to the bait, slides his gaping mouth up
to it and takes it in. He did not turn over ta bite. Nor
does any shark have to turn over to bite. I think the popular
idea that a shark has to turn over to bite comes from the
roll to the side that exposes his white belly when a shark
makes a porpoise movement at the surface, so that he can
look around up there. You sce, he has a broad fat head
and the eves are wide apart and on the extreme side of the
head. This leads him to push one eye up and out for a
survey, much as a submarine uses a periscope. But don’t
forget, a shark can bite from any position.

And is he a man eater? I say “yes” I trear them all
as man-eaters. While one or two species lack the bristling

rows of teeth that most of them carry, I distrust them all,
for I know from many years of experience with them that
when they have once had a taste of blood or flesh, they

L 5
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A Afair diver, photographed from within

the undersea chamber, claws her way

round a huge brain coral as she investi-

gates the prolific vegetable growth on
the ocean floor.
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will attack like a mad dog, and one cannot tell when the
killing mood may seize them. I know of a number of actual

. cases where a shark has attacked a man, so I cannot be

Iulled into a feeling of security by stories that thev are not
man-eaters. I know also that they are scavengers of the
sea. They eat anything when hungry and they are always
hungry.

A man can successfully combat a shark in its native ele-
ment. It has been done and it is pos-
sible for a strong swimmer to out-
manoeuver the shark under water and
get into position by grasping the stiff
pectoral pin and swinging in along
the underside of the shark to strike up
into the vital organs of the slow turn-
ing beast. However, the element of
luck must favor the man in the get-
away back to the surface and air,
for the time limit of the encounter
is all in favor of the shark, to

say nothing of its other natural
advantages.

Wonderfully clear are these
Bahaman waters. You can
see through a distance of
two or three hundred feet

here, the water is so trans-
parent. Up on the shal-
lower white banks I have
seen objects four hundred
feet away—sometimes even
more. What a weird pan-

orama unfolds as we
drift along through the
length of this rotted,
shell - incrusted hulk.
Lazying fish bank up
motionless in the shad-
ows. Nothing seems

so lifeless as the sunken
wrecks of ships. On the
surface, in their charmed
days of service they seem to live. The throbbing of the
engines, their vibrating structures, makes them seem like
living things. And here lie the remains of one of those
“Queens of the Sea” shrouded in the still, quiet depths.
But we must watch out! The high stern looms up right
in our path. That shark turned away and saved our big
window, but a crash here would he serious. Don’t rise.
We are all right. I teleplione a signal—“On deck! Take up
the chamber twelve feet—All right! Hold it! Lower away
some. Hold steady!” Easy to handle is this “portable hole
in the sea.” I sit here with some gauges to watch and
controls to handle while always in close touch by telephone
with my crew. I am the pilot, only the usual plan of pilot-
ing is inverted. On the bridge of a ship the captain or pilot
signals below. I signal up to the surface, giving the course
for our surface vessel to move along, carrying the “hole in
the sea” and us with it, drawing up our studio or lowering
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it down, and all such movements to meet the required depths
are accomplished within the construction of the folding
walls of the tube. You see, the whole invention broadly
consists of three component parts—a surface floating ves-
sel, a terminal work chamber, and the flexible connecting
tube. This basic idea in marine construction, invented by
my father, I have applied and adapted to my work of under-
sea photography, designing the special work chamber and
my Endersea lighting system for the submarine photographic
work.

Our wreck is far behind us now and I am drawing up
our chamber gradually as we approach a ledge, or “mesa” as
you call it in the western hilis. A sea of light seems to flow
over the edge of it and down the white sand incline, in
effect like a waterfall. Look up! Hold! I will work a
control and hend the tube around so that you may see over-
head—The ceiling of the sea! There is a sight that few
have beheld. Millions of light beams flashing through the
rippling cups of the waves at the surface, creating a rain
of light, and as the shafts flash down to the sea bed, they
weave a carpet of soft loops into a tangle of pattern to
dance and flow on the sea floor.

Now we are over the ledge and a straight-away course is
open for easy sailing. A white coral sand prairie rolling
like billows—a sand that is part coral but sown with the
impalpable dust of shells.

Do you know, there are great areas of quicksand under
the sea, and in developing the drama of one of my photo-
plays I conceived the idea of having one of my characters,
as he walked along the sea floor, caught and drawn down
into the quicksands. Another diver, equipped with self-
contained diving-suit_having no connection with the
surface like the trapped man, was to arrive
on the szene and effect the rescue at the
last morent.

To make -he scene real and con-
vincing I chose a location on the
very edge of the quicksand in.a
desolate region on the sea
floor. The plar. of rescue
was urique. One diver
could not fcllow the other
into the quicksand, so the  /
rescuer was to endeavor ¢
to first sw2ep a chain | o

o
=
i

Drunk or the ocean floor!
Another exciting incident, ; . -
also deseribed in the text,

where a diver, wearing a o
self-contained diving suit, -

bevame intosicated because ¥ -

the chemicals supplying the AL .
necessarv oxygen became ex- o :

hausted and therefore poison-

ous. Below—This diver among
the fronds of palmate coral on
the sea bottom provides an interest-
ing con-rast in size. Photographed
from the Wiliamson tube.

e s g =
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around the sinking man, then, by drawing the chain and
straightening it out it would come within reach of the
victim. It was a ticklish job, but with skillful men in the
chemical suits I felt it was worth the risk. Finally all- was
ready. I called for the cameras to grind and, sitting below
here, I felt the terrible menace as the advancing diver be-
gan to sink into the gripping ooze.

We had been running short of the chemical known as
Oxylithe, carried in the divers’ containers to revive and
purify their air, and the divers in my scene were forced to
use old charges, a dangerous practice, for when the one
hour of usefulness of the chemical charge is up, the foul
gas coming from it suddenly intoxicates a diver so that,

Trapped in the quicksands! Ar incident,

described in the text, where a diver had

to be sent out to rescue arother who

was being rapidly engulfed in treach-
erous quicksands.

before he realizes it he is a
drunken maniac.
I was due for a terrifying
experience for, unfolding
be-ore me and almost be-
yoad my control I was
wionessing intense, real
tregedy and, strange to
sar, not without a hu-
morous side, for the res-
cuiag diver after cleverly
plading the chain by walk-
ing as far as he could
arourd the area of the
doomed man suddenly stopped,
sat down hugging his knees as
one watching a show and seemed
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to be enjoying the exit of the man he had come to rescue.
The fellow sitting there was strangely intoxicated—drunk
on the ocean floor, and only the fact that I held other divers
and native swimmers in readiness for the unforeseen acci-
dent often occurring in my peculiar work, our trapped man
might have disappeared .forever, but as it worked out, the
“drunk” was harder to rescue than the almost victim of
the quicksands.

I have often left the security of the tube and my com-
fortable seat here to go out into the open, undersea, and

Right—A fight to the finish
between a diver, armed only
with a knife, and a shark. Be-
low—So strong is the under-
tow in some places on the sea
bottom that divers have to
lean far over to combat it.
This picture contrasts the two
forms of diving suit, one sup-
plied with air from the surface,
and the other self-contained.

carry out some details myself in order to avoid the necessity
for giving elaborate instructions to some diver who might
or might not carry them out exactly as I wanted.

It is a dream-like sensation that comes to one down in
a diving suit, and while the cquipment you wear may
contain one hundred pounds of lead you seem as light as
a feather and have to lean at a sharp angle to withstand the
undertow and the currents of the sea.

One day I sat below seas in my camera-chamber direct-
ing the scenes of a film called “Girl of the Sea.” Outside
in the pressure, a helmeted diver struggled along the slop-
ing deck of a wrecked ship to the door of a cabin which
swung open before him, and there on the floor in a flood of
light lay a human skeleton with a knife buried deep in its
back, a bony hand disclosing an odd-looking ring. The
story hinged on the recovery of this ring and the knife.
Deft handling of the scene was needed, and I suddenly de-
cided to go down and do the close-ups myself. So, donning
an old diving suit, long unused, I descended and quickly
changed places with the diver who left for the surface.

Ounly the throb of my air-pump broke the death-like still-
ness. Falling to my knees in this eerie setting, T reached
for the knife, as a green moray wormed its snake-like form
through the legs of the skeleton, arousing my creepy hate
for all manner of snakes and their kind. Moving closer
I lifted the knife and turned to the bones of the fingers to
remove the ring. Then something happened! Inside the
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copper helmet of my diving suit I felt something creeping,
crawling through my hair, down my forehead and over my
left eye 10 my nose, where I could see—a scorpion. What
should I do? Dash my face against the inside of the hel-
met, try to kill the spidery creature, or let it crawl around
on me and take a chance?

That was a good time to keep cool. I played out the

scene regardless of the poisonous visitor parading around
my head, and as tuck would have it, I was not stung.
A call from on deck.

Hello! The crew signal to say
that a squall is com-
ing. The cooling
hand of nature over
the face of the tropic
sea! Don’t be
alarmed in the least,
T've witnessed many
storms from this
very window under
the sea. It’s a great
sight to look up un-
derneath the surface
when a heavy rain is
on. Let’s bend the
tube around. We
can now look up.
Waves are splashing
above, but on the
under side they are
undulating smoothly
with  no  broken
crests. The sun is
still shining and the
silver rain of light
comes down to us like fireworks. Suddenly the clouds shut
out the sun and the heavy raindrops start to pepper the sea,
penetrating for several inches, according to their size. Looks
like milligns of lead pencils being shot into the sea and
pulled back again. It is quite dark now. Flash! There
goes the lightning, and close follows the muffled roll of
thunder. Down go the waves as the rain beats them smooth.

I was fooled by a storm like this during my honeymoon
under the sea. It started like an ordinary one but developed
into a hurricane.
I was sitting with
my little bride in
a clustered reef
location with mul-
titudes of the reef
fishes all around
us. We were
happy there, lost
in the maze of
beauty. It started
to squall above,
but from the di-
rection of the

wind the crew
gave mno alarm.
The signs were

not those of a
hurricane. But a
sudden lurch of
the chamber told
me a heavy surge

had rolled over

the bottom of the _

sea. The fish :
scattered into the Courtesy Brooklyn Museum.
reef holes. Then A large specimen of an octopus suspended

came a long roll from the ceiling of a museum.

over the sea floor.
This surge goes out like wireless—spreading its waves far
in advance of a great storm. Sharks scurried by, wildly
excited, while others gulped great mouthfuls of water and
settled heavily to the bottom. A monster devilfish, strain-
ing with all speed, curved about with a dozen big amber-
jacks nesting on his broad back like circus riders.

We went to the surface to investigate and the excited
voices of the colored boys relayed the news from a smack
full of native fishermen, whose eyes were popping out with
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fright as thev flew to shelter in their frail craft. They
shouted “big storm coming,” for in some mysterious way
the news had reached them from the Nassau Weather
Bureau that “a tropical storm of intense severity” was in-
deed on its way. We were right in its path. Our barometer
was dropping like mad. We lost no time in getting away
from the reefs to the nearest shelter with our outfit, and
none too soor, and though wet and strained to the breaking
point, we weathered the storm that took its tremendous toll
in lives and wrecked so many homes in Florida and the
West Indies.

But don't let this experience worry you now. Our little
squall has passed by. It was merely a fluyry. The tlood of
sunlight again lights up the sea floor, as our chamber rests
closely to the bottom where I have lowered it again, down
into this amazing location. There’s a sight coming soon
that will thril! you, {for T am taking you to a forest of coral.
Hello! A parrot fish pays us a visit. Right at our window.
He is two feet long and must weigh at least forty pounds.
Observe the sheen of his blue-green body. In his parrot-like
mouth are deep green teeth as hard as flint. This spells
trouble. See that! He drives at the glass and cuts a z-
shaped scratch with his teeth. He is fighting himself in the
looking-glass, for over this white bottom our
winidow mirrors his image. If more parrot fish
get the looking glass signal for fight we will
have to move off quickly.

A school of them beat me off once before.
They wheeled about in army formation and at-
tacked my glass. They got madder and madder
as they lhit the blank wall, nose to nose with the
reflection in the glass of a gang as angry as they
were. What a flash of color their bright-hued
bodies made. But two weeks of polishing with
many aching arms and backs of my crew failed to
remove the scratches and a new glass had to
be cast and imported, for these deep-sea win-
dows of mine are several inches thick. Luckily,
our visiting parrot fish has changed his mind,
though you'll notice that from where he is busy
over there he keeps his eye on us as he Dbites
into the trunk of that stoney coral post. His
eternal appetite has stayed his fighting spirit.
He is now grubbing for marine worms, and to
find them he can crack up that coral just as a
parrot breaks a cracker with his beak.

Up and areund to our left is an extraordinary
feature of the sea bottom, for it drops sharply off into the
blue, one mile deep. Clustered along the edge of the ocean
wall bristles a forest of golden-brown palmate corals. tree-
like forms some twenty feet high and still growing, though
they are as dead as a tombstone. The only living part of
them is the film of animal life, the swarm of coral polyps

An undersea encounter with a
- giant octopus, which appears
in one of Mr.
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ever building.

Through
cruised with my family of three.
down  here

I

that fish are
likes and dis-

A

With baby in a knapsack, the
explorer and his wife are shown
about to descend to their
studio many fathoms under the,

surface. Additional sections
of the tube may be seen in the
background.

Williamson's
films.

this region of submarine marvels I have

Our baby is at home

now, and do you know, we have found
very much like people.
iikes and queer habits.

They have their
There are even
eccentric  individuals
among them. There
is, for example, a very
dictatorial fellow who
goes about trying to
make .other fish do

things the way he
wants them  done.
There are hermits

who insist on swim-
ming off by them-
selves and avoiding
the society of their
kind. There are huge
companies that travel
about under the com-
mand of a single
leader and which turn
about like a regiment
at the obvious com-
mand of this general,
and we have also
learned in our curious
experience that fish
can show affection.
Often a pair of
fish meet mouth to

mouth, and act
like human
lovers just

wrapped up in
each other.
The light is
(Continued
\ on page 1051)
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"Duck” Plane Appears to Fly

INvENTION there appeared a short

reference to a new type of air-
plane which has been christened
The Duck, because of its appear-
ance. When viewed from the
ground it appears to be flying
backwards. The new plane is
still being tested by its inven-
tors, Messrs. Focke and Wulf, at
the German Aeronautical  Test-
ing Station at Templehof Aero-
drome, Berlin. The main claims
for the new design are that it is fool-
proof against stalling in the air and
capsizing when landing.

The main distinctive feature of the
craft is the arrangement in front of the
main wing of a forward wing structure
which is designed to secure longitudinal
stability and serve as the horizontal ele-
vator. The angle between the fore and
main wings, and the resulting higher
load on the small fore-wing, as well as
the position of the centre of gravity in
front of the main wing, are responsible
for the improved stability. As the angle
of inclination of the fore-wing, or ele-
vator, is increased, it reaches its maxi-
mum lift in advance of the nain wing,
so that even gross mistakes on the part
of the pilot will not result in any critical
condition liable to jeopardize the trans-
versal stability and control of the plane.

The fact that The Duck can not cap-
size on the ground is due to the posi-
tion of its centre of gravity, which is
well behind the leading ground-contact
point. viz,, the front wheel. In fact, it
is entirely possible with complete safety
to apply the wheel brakes hard, thus
reducing to a minimum the length of
run when landing. Moreover, in the
event of a crash, the peculiar design of

I N the January issue of SCIENCE AND

Backwards

By Dr. Alfred Gradenwitz

SR i, A

The Duck in the air, as seen approaching
another plane.

the new airplane with its projecting
forepart will provide hetter protection
to pilot and passengers than will stand-
ard airplanes, for the forepart will ab-
sorh the initial shock and reduce con-
siderably the risk of damage to the
passenger cabin further aft.

The control surfaces situated in
front of the main wing also facilitate
the pilot’s task in judging the position
of the airplane in the air. Another
very important advantage is that the
new plane is entirely iree from any
horizontal non-carrying surfaces, which
only give rise to additional head re-
sistance without contributing to the
lift. Both the elevator and the rudder
of The Duck are used to increase the
lift of the craft; in fact, it is stated
that they even carry a relatively heavier

M. H. Focke and
Chief Pilot C. Ed-
zard photographed {
beside the Duck in §
front of the hangar

of the Focke-Wulf
Aircraft  Company
at Bremen.

load than the main wing. It is fur-
ther claimed that in the event of the
failure of one of the engines, it is
_ possible to fly straight on without
% losing altitude simply by elevat-

\ ing the forward structure to a
2 suitable angle.

: The following are a few de
Gy tails from the specifications:
-4 Carrying Surface. The Duck

has been designed as a cantitever
parasol plane, the thick-profiled
wing being inclined upwards at the
ends to give it a slight V-shape.
The small fore-wing is of trapezoidal
shape, its front or leading edge run-
ning in a straight line. Both main and
fore wings are made of ply wood.

Body. The body, terminating at the
stern in the lateral control surfaces,
drops half-way between the fore and
main wings to two-thirds of its height
and terminates at the fore end in a
point which carries a small steel tube,
fitted with a landing wheel. The high
portion of the body immediately ahead
of the main wing constitutes the cabin,
in front of which is the pilot’s cockpit.
The cabin accommodates tliree passen-
gers. The framework of the body is
made of welded steel tubing.

Control Surfaces and Ruddcrs. Ail-
erons of the usual type are fitted to
the ends of the main wing, and hori-
zontal steering is by means of two nar-
row slotted rudders adjoining the fore
wing. The angle of inclination, or at-

The Duck in flight, as
seen from the ground.
Maximum flying speed
is about 85 miles per

tack, of the fore wing can easily be
adjusted on the ground before the take-
offt. Two bottom fins, serving to sta-
bilize the course, and the vertical rud-
der are arranged below and behind the
main wing.

Engines. Two air-cooled 110 H.F.
Siemens engines (7-cylinder, star-type)
are used to drive two propellers and are
suspended on both sides below the main
wing. Two fuel tanks, each of 60 gal-
lons capacity, are arranged on the right
and left of the body. The fuel feed is
of the gravity type.
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Left — The maze of
aerials on a modern
battleship.
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Resonance be-
tween the short-
wave radio trans-
mitter  and the
firing leads of
expgsed  guns
may cause pre-
mature firing.

Short-Waves Menace

NOTIIER war may find radio
A waves guiding pilotless ships,
tanks and airplanes into action
against an enemy. Possibly even the
cunnery will be controlled by radiomen
safely ensconced at their controls far
from the scene of the fighting but en-
abled, by television, to watch the per-
formance of the craft they are guiding
by remote comtrol.

Yet radio, so the engineers of the
United States Navy have found, some-
times proves far from an unmixed
blessine in the safe handling of one of
Uncle Sam’'s men o’ war.

At least the high frequencies, or
shortwaves, have their hazards-—and
they are real hazards too. So real that
the farmer chief of naval operations,
Admiral Hughes, felt constrained to
issue an order to all ships and stations
of the Navy to take every necessary
precaution against what he offcially
termed the “hazards of high frequency.”

“Hazards away,” thereupon sang the
Navy's radiomen, gunners and technical
officers, paraphrasing the famous lay of
the Middies.

Admiral Hughes’ order succinctly
stated what was in the minds of the
Navy’s experts when they urged that,
until exhaustive tests on bhoard ship
have demonstrated conclusively just
what danger to explosives and guns
attends the use of high frequency radio
transmitters,  certain  extraordinary
safety precautions should he observed.
Wrote Admiral Hughes:

“No radio transmitter on board ship
shall be operated on frequencies above
4,000 kilocycles (75 meters) when the
following conditions hold:

attleships

By Martin Codel

“l.  During target practice when
powder is out of the magazines.

“2. When fueling ship with fuel oil
or gasoline.

“3,  When wing-tip flares are in-
stalled on planes and the flares are near
objects which might be seriously dam-
aged or cause serious damage as a re-
sult of the flare igniting. Wing-tip
flares should only be installed in planes
when necessary.”

Moreover, the order continued, no
radio transmitter shall be operated on
frequencies above 4,000 kilocycles while
aireraft or boats are being fueled on
deck.

Why all  this
precaution? Can it
be that the invisi-
ble waves of radio
actually will touch
off a big gun,
cause fuel tanks to

explode or ignite
wing-tip flares?
Precisely. - No re-

port of actual dam-
age from the haz-
ard has ever been

Battleships of the U.S.
Navy at battle prac-
tice. The second ship
in line has just fired
a big gun broadside.

given out by the Navy, but that the
hazard exists as a potential source of
danger to life and equipment is readily
recognizable {rom the following report,
also unler the signature of Admiral
Hughes:

“Investigations have Dbeen conduct-
ed in the fleets and, under the direction
of the Bureau of Engineering and
Ordnance, at the Naval Radio Labora-
tory, to determine what, if any, extra
fire or explosive hazards may be intro-
duced by the use on shipboard of high
frequency radio transmitters.

“It has been known for years that
currents of (Continued on page 1026)
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Science Pops Corn by Radio
and Freezes Light Rays

f'[" HE greatest liar on carth, Baron
Munchausen of fiction, went so
far north that the ring of a bell
was frozen. He brought back the fro-
zen sound and thawed it out to the
plaudits.of an astounded audience. Was
he a liar or only a prophet? At any
rate, he has just been out-Munchausened
by two scientists who plunged some light
into liquid air, carried it from
Schenectady to New York City,
and then thawed it out, one
color at a time. ¢
These same two wizards
made pop-corn pop by radio.
Kernels in a transparent bag
mysteriously exploded into
white puffs when the bag was
placed between two glass jars

in which ice cubes were
floating.

They made sound visible
and light audible.  They

caused the smallest voice in
the world to be heard by
thousands. They turned on a brilliant
incandescent lamp by lighting a match.
Atoms were made to serve as broad-
casting stations, and liquid air served as
the explosive in a novel type of cannon.

Nearly two thousand members and
guests of the Merchants’ Association of
New York witnessed thee demonstra-
tions of the impossible when L. A.
Hawkins, executive engineer, and E. L.
Manning, physicist, of the research
laboratory of the General Electric Com-
pany gave a demonstration of “Gulli-
ver's Travels among the Real Lillipu-
tians of the Universe” at a luncheon
meeting of the association on December
4 in New York City. The speakers
were introduced by Floyd Gibbons, radio
narrator of unusual feats accomplished

Science and Invention

in Schenectady’s “House of \agic.”

The luncheon program was broadcast

by a number of radio stations.
One of the features of the

demonstration was the

placing of some pop-corn

E. L. Man-

Talking light and visible sound.
ning holding the photoelectric cell. The neon
lamp is visible on the table before him.

Corn being popped between iced-water elec-
trodes connected to high-frequency heater.

kernels in a transparent bag between the
terminals of a high-frequency generat-
ing equipment. The terminals were
glass jars containing ice cubes floating
in a salt solution. The salt made the
water a conductor and therefore ser
viceable as an electrode, and the ice

B cubes emphasized the fact that the

equipment was cold—even though
b the pop-corn Dhetween the
two jars immediately be-
gan to give off steam
and soon to pop
audibly. Two min-

"Lighting" a 1000-
watt  incandescent
lamp with a match.
Light from the match
acts upon the photo-
electric cell, which
controls a thyratron
relay which, in turn,
allows current to
pass.
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The smallest voice in the

world, that of the atom, broad-

casts. E. L. Manning with the
Geiger apparatus.

utes were sufiicient for
popping the corn—and the

bag was not burned or
even browned. The corn
was hot, and mno charred

kernels were to be seen.
The wavelengths used in or
dinary radio broadcasting are a
few hundred meters long. For long
distance, point-to-point radio it has been
found advantageous to use much shorter
waves, of 20 to 30 meters. It was de-
sired to explore the possibilities with
still shorter wavelengths in the research
laboratory, and difticulties of tube de-
sign were overcome so that a power tube
that would work on five or six meters
was produced.

Using the new tube, it was discovered
that such short waves produced a fever
in anyone subjected to them for a few
minutes. This interested the laboratorv
workers. for fever is Nature’s way of
combating infection, and it looked as
though a new and valuable tool had been
made available to doctors—a tool that
would produce artificial fever under
exact control, with no bad after-effects.

A number of sets like the one used in
the pop-corn demonstration were built
in the laboratory, and placed in various
medical research institutions. The arti-
ficial fever treatment has heen used with
striking success on a wide variety of
ailments in man and animals, Mr. Haw
kins said, but it is being left to the doc
tors to report the results.

Baron Munchausen, reputed the
world’s biggest liar, told a big one when
he described his frozen sound, but todayv
he has been outdone by a demonstration
of frozen light. One of the effects that
the cathode-ray tube produces is to cause
some substances to become brightly
fluorescent, or to give off light even
after the raying has been stopped. Dif-
ferent colors of light are produced by
different substances, and different col-
ors are also produced by a substance at
different temperatures.

The cathode-ray apparatus occupied
too much space to be transported readily
from Schenec- (Continued on page 1039)
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It Is Safer
to Kiss a Dog

How Great Is the Danger to Your Child's Health
‘When He Fondles a Pet Cat, Dog, Rabbit or
Parrot? Much Less Than When He Kisses You,

Declares This Famous Physician

By Frederick Damrau, M.D.

safer to kiss a cat or dog than a

ANY physician will tell vou it is

human being.  Little Mary
catches lher colds by caressing the A
neighbor’s child while she still has Hay -

the snuffles. It is a case of con-
tagion from nose to nose or mouth

to mouth. She probably caught «
measles and whooping cough in
the same way. And, umnless
Mother is careful, that is how
she may some day become
very ill with diphtheria or
scarlet fever.

1f I keep pets in the home,
will T be endangering the
health of my family?

Since the discovery that
rabbits commonly carry tu-
laremia, and more rvecently
that parrots are responsible
for the uew disease with the unspellable
name, many mothers have anxiously
asked their doctors this question.

Compared with these common and
serious diseases, the dangers of house-
hold pets are not great. With respect
to their ailments, animals have castes.
Dogs, for example, die of maladies that
hardly affect man at all. On the other
hand, a human affliction may attack
every member of a large family and yet
leave the cats and dogs in perfect health.

Unfortunately, you cannot rely too
much on this general rule. Some dis-
eases, including the newly discovered
affliction tularemia and psittacosis, affect
both man and the lower animals. If
vour child has wild jack rabbits as pets,

What Miss

Adrienne
Brune, with the parrot she has trained for
her operatic success, ''Polly."

price psittacosis?

and they happen to be infected with
tularenua, there is grave danger. ‘Or, if
vou have purchased a parrot recently
imported from South America, you will
do well to make sure that it is not ill
with psittacosis.

Tf one were asked to name the most
universal ailment of dogs, the answer
would be worms. Throw Fido a
joint of beef and, so long as it is
red, raw and juicy, he will polish
the bone. He shows no fastidi-
ousness whether the meat be gov-
ernment inspected or refuse from
the abattoir.

As a result, every
member of the ca-
nine family from the
aristocratic lap-dog
to the stray mongrel

The camaraderie exist-
ing between the hunis-
man and the hounds is,
most likely, in no way
detrimental to the young
man's health.

R
RN

Thess youthful sweethearts don't
seem at all worried by the fact
that 40,000 germs are exchanged

in one kiss.

is only too likely to be a car-
rier of worms. But these
parasites, while unpleasant to
think about, are generally not
dangerous to us. In the first
place, many of them do not
bother man. Again, most of
the tapeworm and other in-
fections of this type affecting
man are contracted by eating
raw or insufficiently cooked
flesh, not by caressing or han-
) dling animals.

There is, however, one tapeworm, for-
tunately rare in the United States, which
may be carried from dog to man and
cause serious disease. It is the tiny dog
tapeworm, measuring only one-fifth of
an inch in length and consisting of only
three or four segments, which when it
infests man forms cysts that are car-
ried to the liver, lungs and other
organs.

A number of stray dogs become in-
fested by heing allowed to feed upon
offal from carelessly managed slaugh-
terhouses. So your child might be-
come contaminated by fondling a stray
dog and then eating with dirty hands.

People living in the neighborhood
of a poorly conducted slaughterhouse
must watch out.

The most terrible disease that mav
be transmitted by the dog is rabies,
or hivdrophobia, but infection occurs
only when the animal suffers from it.

Even when one is actually snapped
by a dog, there is no danger of con-
tracting rabies unless the animal itself
has the disease. But, whenever one
is bitten—no matter how innocent the
bite may appear—he should report to
his physician at once and have the dog
seized for observation by the health
department.  Any policeman, when
notified, will see that this is done.

(Continued on page 1028).
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Why Electric Clocks

Keep

By George

LECTRICITY, that versatile ser-
E vant of man, has been assigned

many tasks that make our exis-
tence easier. Not only does this modern
genii turn our nights into day, run our
electric trains, and {urnish us with
music that originates in some studio
perhaps a thousand miles away, but
even the inevitable passage of time is
now marked with electric clocks.

The synchronism of two moving
parts is not new. In {fact, for many
vears the principle has been in use, but
the availability of inexpensive, highly
accurate timepieces, whose action is de-
pendent on the mainte-
nance of accurate frequency
of alternating current, is
very recent. Now, one can
purcliase at the corner store,
for about ten dollars, a
clock that will keep better
time than one purchased a
few years back for several
hundred dollars. In fact,
assuming that there is no
interruption of your elec-
tric service, the variation
over a period of months
will be a matter of not more
than two seconds. The only
real drawback to the idea
is that one is deprived of
the alibi of forgetting to
wind the clock when the
8:15 is missed in the
morning !

We would like to think that our elec-
tric company goes to very great pains
to maintain a constant frequency so
that our clocks shall keep correct time,
but this is not the case. In reality, the
converse is true, we are able to have
these timepieces because the frequency
is kept constant. Of course, nowadays,
our clocks are an added incentive, but

Below—Fig. |—This graph was made on a
recording frequency meter, and clearly
demonstrates that the maximum deviation
from 60 cycles is less than one tenth of a
cycle over a period of twenty-four hours, and
even this minute deviation is corrected by
an equal deviation in the opposite direction.

Time

E. Fleming

long betore anyone thought of wide-
spread usage of the lighting lines to this
end, devices were designed to main-
tain a frequency within very narrow

Left—Time, day
and date are visi-
ble at a glance
on the face of
this new Ham-
mond all-electric
clock with an
automatic date-
recording device.
The day and date
are registered at
the bottom of the
clock dial by
means of two
drums which click
off each succeed-

i ing date at the
stroke of midnight. This new timepiece is the
first of its kind, and operates direct from the
A.C. lighting mains for a few cents a month.
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Above—The master
clock at the Hell
Gate Station of
the United Elec-

tric Company in
New York City.
Left—A view of
the Hell Gate
Station, which is
the largest power
station in the world.

margins. The outstanding reason for
this is the fact that not at all infre-
quently two or more generators are used
in parallel to supply current, each gen-
erator being independently driven from
its own source of power, such as a
steam engine. Sometimes these two
generators are in the same location, but
more frequently they are miles apart.
Now, two generators operating on the
same frequency assist each other, but
if the frequency is allowed to vary over
any appreciable margin, the A. C. im-
pulses no longer coincide, and instead
of assisting each other, they might ac-
tually buck each other, so that the re-
sultant output would be very low. This
loss of efficiency could not he tolerated,
of course, so means had to be found to
keep individual generator {frequencies
within very narrow margins. Inciden-
tally, in practice, niore than two genera-
tors are very often hooked together.
Besides the loss of efficiency, other
reasons presented themselves to the en-
gineers of the electric companies for
the accurate maintenance of frequency.
Both syn- (Continued on page 1023)

Left—Fig. 2—Curves showing just how many

seconds in error an electric clock will be if

an error in supply frequency persists for a
given length of time.
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UNDREDS of letters have come
to my desk from outboard fans
all over the country, asking how
it is possible to pull off some of the
breath-taking outboard stunts that have
been seen in the motion picture theatres,
particularly in news recls, in the Sun-
day rotogravure sections and in such
magazines as SCIENCE AND INVENTION.

I did not pay much attention to them
at first, but since every mail brings a
new flock of letters I have at last suc-
cumbed to popular demand and am lay-
ing bare a few of the secrets of the
world cf outboard “stunts” as practised
by that sterling team of water acro-
bats, the Popes, Kerr, Fraser and
others.

The boys were a little reluctant to
disclose their secrets at first, but after
much persuasion and a few elasses of
good old Florida lemonade they gave
in, and here goes!

All the daredevil movie stunts did not
originate in Hollywood, for
the Pope brothers, Malcolm
and Diek, and their partners,
Jack Kerr and Harrison
Fraser, all of Winter Haven,
Florida, evelved a series of
breath-taking stunts, the re-
deeming feature of which
was the proximity to a soft
landing surface, the water of
Florida's lakes. These chaps
were the originators of the
famous jumping boats that

A hair-raising
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Some QOutboard Stunts

m =

stunt —leap-
ingin an out-
board
through a
wall of fire.
The secret of
this and other
stunts is fully ex-
plained in the
text.

Water polo, a fast and
exciting game where the
players ride on "ponies" ate
tached to surf boards which are
towed behind outboard boats.

fly through the air, through walls of
fire, through paper hoops: of tiny speed
outboard races in swimming pools; of
boats with wings which actually leave
the water; and of aquaplanes which fly
up and over slanting platiorms with
the rider taking a sail of over thirty
feet through the air before landing.
Countless newsreels, - newspaper and

A startling stunt that
made the aviation
world as well as the
boating world gasp—
the "flying" of an
aquaglider, an aqua-
plane over which a small
wing is constructed.

Jousting  with aqua-
planes is thrilling and
" enough to suit
most anybody.

You Can Do

By J. Phillips Dykes

Rear Commodore and Sccretary, American
Outboard Associalion

magazine pictures have shown these
startling antics to the American people,
and now we find that there is an inside
to this remarkable series of stunts, and
we prevailed upon Malcolm Pope to
give the readers of Scrence anp IN-
VENTION an exclusive interview on how
these stunts were staged.

The first one is the jumping or flying
boat. It was about two years ago when
unretouched pictures of an outboard
boat flying through the air
first appeared, and many
people thought the daredevil
that rode in this boat would
surely be killed if he ever
attempted it again. Actu-
ally Pope, Kerr and Fraser
have repeated this stunt one
hundred times each without
so much as a black and blue
spot. In his own words, we
give Malcolm DPope’s ex-
planation of the simplicity
of this startling act.

“First a wooden platform
should he built ten feet wide
and fourteen fect long, out of one by
ten dressed planks. Two watertight
barrels are then placed on the under
side of this platform in a secure man-
ner. A few two by fours will hold
them there perfectly. Then you have
four anchoring ropes, and after you
pull the platform into the position vou
want with the smooth side uppermost
and the barrels underneath. the ropes
to which heavyv weights or anchors are
attached are (Continued on page 1038)
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A close-up of the warrior ant, enlarged. He moves with great
rapidity and it is necessary to hurry to keep out of his way

when he is on the war path.

HE ant nations cf the world have

no peace treaties, no league, no

disarmament conferences. They
are followers of Mars, the great red god
of war.

Ant wars have been in progress in
the Zoological Gardens of the nations
—in England, in New York, in Wash-
ington and elsewhere. Ant wars are
raging in Africa, in Soutll America, in
fact wherever rival ant nations or
tribes meet war is declared and then it
is a battle to the finish, with no quarter
asked or given.

H. G. Wells has foreshadowed a sin-
ister possibility — the evolution of the
warrior ant to tiger-size. Imagine, if
possible, the havoc of great armies of
such giant creatures, marching a mil-
lion strong, to hattle for the supremacy.
Fighting would bhe so fierce that rather
than release a domestic creature such
as a horse or a cow upon whom they
chanced, they would allow their heads
to be cut off !

The tiny ant is most like the human
in living conditions. Ants have their
cities, their various social orders, their
rulers. For this reason the ant’s habits
have engaged the attention of scientists
who are studying them.

Sometime ago the officials of the
London Zoo staged an ant battle in their
study of ant behavior. The keepers

The warrior ant is perfectly capable of

winning any combat with a bee or a hornet.

Here is one carrying such a prize back to
augment the tribe's food supplies.

turned a thousand or more loose, per-
mitted them to attack one another, and
hefore the melee was over several hun-
dred had been killed and large numbers
badly wounded. Excited spectators
viewed the fight.

The most remarkable thing about the
whole battle was the way the op-
posing armies planned their cam-
paigns and conducted their attacks.
It was a demonstration that the ant
can use his brains in the heat
of battle, as well as in the
calmer days of peace.
It all started on
a bright Mon-
day morn-

At left is a cross-
section of an ant
hill showing how
the paths or
streets run to-
gether, and the
care taken of the
eggs. Ants are
constantly on
guard at the
openings. In this
picture, the ants
are shown pour-
ing out to the
attack, marching
in regular forma-
tion like a human
army.
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ts Fight

By Don Charles

ing, when one of the keepers of the zoo
placed a little wooden chip over the
moat that separated two ant nations—
an old one that had been there for three
vears, and a new one just arrived. The
chip served as a bridge, and for the first
time made possible communication be-
tween the two colonies.

A member of the old colony became
curious. Ie sneaked across the bridge
and penetrated into the new nest. He
never came back.

A police ant arresting an un-
ruly member of the tribe.

" That meant war, the old
s ants decided. They probably

believed that they should pro-
tect their nationals. But they did
not lose their heads and dash pell-mell
across the bridge, only to be swallowed
up by a possible ambush. Instead, they
chose their best scouts and sent them
out to reconnoiter. These daring ants
crawled across the bridge and into the
enemy’s territory.

They found nothing.  All the new
ants were hidden away, awaiting the
advance of the enemy. The scouts went
back to the generals and reported.

The zoo keepers and scientists
watched closely every move. They
noted that a conncil of war followed the
report. In a few minutes there issued
from the old nest an imposing array
of warriors, marching in ranks as or-
derly as any crack regiment of infantry.
Along beside the column went other
ants which threw up earthworks in case
attacks might come from such quarters.
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In Common with the Human Race, Ants
Have Their Armies, Divided Up Into
Scouts, Warriors, Generals, and Chiefs
of Staff and They Are Absolutely Fearless

Then the whole band swarmed across the bridge,

invading the new territory.

A lone sentry wis on guard when the hos-
him,

tile band came pouring toward
Quickly the sentry went below to give
the warning and in a few seconds
the soldiers came pouring
forth to meet the attack.
The carnage that

tollowed was ter-
ric. There
was 1o lat

up for

four

and four
nights. No
quarter was
asked and none
given. They fought
m small groups, biting

Ants cutting

Warriors were dismem-

and tearing.
bered. Quivering bodies lay legless and

headless. So hot waged the battle that
only a few of the wounded were
dragged aside into temporary safety.

Then an armistice must have been
arranged, but it lasted only a few hours.
Evidently the terms were broken for
the Dbattle was resumed. and more
wounded lay quivering or floating help-
lessly in the water beneath the bridge.
With their big mandibles the warriors
slashed at one another. They tossed
the weaker ones into the moat; or fail-
ing this, cut off their opponents’ limbs
and left them helpless.

By Thursday alternoon the invaders
tfrom the old colony had been driven
back across the bridge with great losses;
in fact they had been practically an-
nihilated.  Their rout was complete.
The victors taok some for slaves. after
Lilling all that they desired. The
worker ants were called out and cleared
the dead from the field, and peace
reigned.

Scientists say that mankind will one
day have to coentest the rulership of the
world with insects and among all the

T
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insects the ants have shown the high-
est capacity for leadership and the
greatest intelligence. If, as 11. G. Wells
has predicted, ants grow to enormous
size, becoming as large as tigers or
even as cats and dogs, man would find
it difficult to live upon the earth.

In Africa where the ant is very much
at home, ants create the greatest havoc
among humans because of their fight-
ing instincts and their tenacity of pur-
pose.

Dr. IHans Coudenhove, a scientist of
note who has studied the warrior ants
in Africa, says that all native life flees
before the approach of these ant armies.
He tells of sitting in front of his tent

>
If the bat- L=~
tle is not
too fierce,
warrior ants carry their wounded comrades

off the field.

or on the porch of his house on an
afternoon and noticing that suddenly
the harmless brown ants were fleeing in
disorderly manner, clutching their pupae
or babies, just as peasant women have
fled upon the approach of foreign arm-
ies in Furopean wars.

This might mean nothing to a new-
comer but to the experienced African
it means trouble. “He will rise, in
haste, call his servants, and say to
them:

“‘Siafu are approaching: look about
everywhere and stop them if vou can!"”

When warrior ants attack a human habitation, there
is but little else left to do but run for it.

Dr. Coudenhove says that the ser-
vants need not be told twice. ~“They
start running, and search the surround-
ings of the tent or house in extending
circles, until one of them will sing
out:

““There they are!””

Then there will be jumps, kicks, and
clappings of the palims of the hands on
the feet, legs and calves. This is be-
cause thev have suddenly come in con-
tact with the advance guard of the
enemy’s column.

“Siafu” is the name that the Swahili
tribe have given to the warrior ants.
the type of ants that are ready to hght
at any time the world over, whether in
the zoos of London, New York, Wash-
ington, or the plains of Africa.

These warvior ants will attack any-
thing alive that they may meet in the
course of their advance. They have
disproportionately large heads and man-
dibles, they are bloodthirsty, and while
the wound is not poisonous it is none
the less angerous.

“Caged birds and animals have been
killed,” Dr. Coudenhove says, “if not
rescued in time.

“I remember a case in which they
killed during (Continued on page 1031)

The warrior ants have been known to
bury their dead, laying them out in
neat, orderly rows.
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Cooking a

In a

Fourteen-Foof Box

By Walter Raleigh

F vour wife or your friend's. wife

complains about getting the dinner

in an apartment kitchen, she ought
to watch the cooks on a modern rail-
way prepare a hundred dinners in a
fourteen-foot hox!

And if your apartment kitchen grows
warm—hot—from the gas stove and
the electric range, and the fumes and
cooking odors seep out into the dining
room, she, and you, may console your-
selves with the idea that the kitchen of
to-morrow will probably have adopt-
ed the very newest devices of the
railways for making the air
comfortable, cool, and invit-
ing. Then, although the cab-
bage may burn and the peas
send forth a lively odor, the
latest mechanical device
will completely do away
with it.

Heat, dust, cinders,
smoke and noise have been
accepted as an inevitable ac-

companiment of railway
travel in warm weather, and
oftentimes in winter weather.

Sitting down at a dining car table,
these factors seem the worst possible.
But recent developments in electric
power supply, distribution and utili-
zation on a moving train, now take
care of these annoyances.

Science and Invention

Banquei

Recently a car on the Balti-
more and Ohio Railroad was

fitted with these newest fea-
tures which free the air from
dust, soot, cinders and other

foreign matter, and at the same
time control its temperature and
This was a test car,

humidity.
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In this little fourteen-foot box the serving is done.
Every motion counts, and must be right.

_—

This is the Pennsylvania Railroad's school

for dining car men, who are shown here

watching a demonstration of how to cut
steaks and roasts.

and the test was successful.
Therefore, say the engineers, if
it will work on a moving car,
it will not be long before it will
be found in all the most mod-
ern houses.

Then a dining car was
equipped. Since space is a
prime factor in all dining cars,
the devices had to be small and
stowed away out of sight. Again
it worked, although the full
heating capacity of the train
was turned .on, plus the heat
from the kitchen, plus again, a
warm day. As a result the
temperature dropped from 93
degrees to 70 degrees in 20 min-
utes, or more than a degree a

minute.
A view of the pantry; iooking
towards the kitchen, showing how

every bit of space is occupied with
some useful equipment. This is the
dining car "Martha Washington," of
The Baltimore and Obhio Railroad

The railroads have at last become

interested in the comfort of their

passengers. In a particular way,

if a man is comfortable when

he is eating, he feels pretty
good for a long time after-
wards.

But to get back to these
tiny kitchens, the smallest
in the world, now auto-
matically ventilated and
ireshened with washed air
while the train speeds. You

might never believe it, hut
the {ourteen-foot box con-
tains ice boxes, ranges, broiling
and baking ovens, steam tables,
dish warmers, work tables, sinks,
vegetable racks, and a marvellous,
multi-mouthed refuse removal system.

With such equipment the cooks serve
an average of seventy-five meals a day
vear in and year out; and at a pinch
they can serve one hundred and twenty-
five more. They store, too, their own
supplies. And hut very, very little of
the food comes out of cans. Yet this
is all done in a space of five feet wide,
and eighteen feet long, and the work-
ing space is exactly fourteen feet by
two and a half!

To be able to have a good meal on
a fast running train is one of the mod-
ern conveniences that Americans take
more or less for granted these days,
like the radio, the telephone, the air-
plane. But when Rastus eases his
groaning tray before you, and you have
neatly broiled -steak, mashed potatoes
and trimmings, and maybe minced ham,
creole, with corn f{ritters, or stewed
chicken with dumpling, remember that
this all came from the cook stoves of
the fourteen-foot hox ready for you.
In addition the other occupants of the
car have their own choices.

How is it done? Not easy, but a
well experienced organization makes it
seem easy enough. The responsibility
falls on the steward in charge of the
dining car. It’s up to him.

He must (Continued on page 1032)
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The Pygmy Planets

Astronomers Take Advantage of the Near
Approach of Eros to Make Improved
Measurements of the Solar System

Fig. 2:—Photograph of the asteroid Ceres.

The planet's motion during exposure is
plainly evident by its trail, the star images
remajning circular.

portant event for astronomers, for

on that day, the planet Eros was
nearer the earth than at any time since
its discovery in 1898. Eros? To our
ears the word has an unfamiliar
ring that even its frequent ap-
pearance in cross-word puzzles
—a four-letier word for planet
—Mhas not been able to remove.
And why should such an oc-
currence have a special sig-
nificance? To better appre-
ciate the situation, we must go
back in history.

Few people realize that the
planets in the solar system num-
ber up into the thousands. From
these, the Planetary Social Regis-
ter, now that Pluto’s claim for
recognition is generally admitted by
the astronomical arbiters, selects only
nine as worthy of the special distinction
of being dubbed the major planets. Size
is the chief characteristic that marks
the élite. The aggregate mass of the
thousands of minor planets is far less
than the mass of even the smallest
major planet. Giving a liberal allow-
ance for the contribution of minor

JANUARY 30, 1931, marked an im-

Fig. 4:—A man on
Eros could lift 30
tons as easily as he
could lift 100
pounds on earth.

Fig. 5 {Right):—A
runner on Eros
could leap as high
as the Empire
State Building
with the same
ease as he could
a low terres-

trial  hurdle,

By Dr. Donald H. Menzel

Lick Observatory, Mount Hamilton, California.

Fig. I:—Some of the asteroids compared with
the Eastern United States.

planets vet undiscovered, the total mass
probably does not exceed 1/500 that of
the earth.

The discovery of the minor planets—
asteroids or planetoids as they are fre-
quently called—is of considerable inter-
est. In 1772 Bode pointed out a curious
relation exhibited by the distances of
tlie various planets from the sun. Write
down a line of 4’s. To the second 4
add 3; to the third add 3X2 or 6; to
the fourth 6XX2 or 12; and so on, doub-
ling the number each time. Then di-
vide the result by 10 (i.e, point off one
decimal place).

4 4 4, 4 4 4 4

4

3 06 1z 24 a8 96 192

4 .7 1.0 .6 2.8 52 10.0 19.6
.39 .72 1.0 1.52 5.20 9.54 19.2

NMercury Venus Earth Mars ? Jl;piter Saturn Uranus

The second series of numbers set just
below the first represents the distances
of the various planets from the sun,

the earth’s being taken as unity.
approximate correspondence of the re-

The

spective pairs is very striking. The
fact that no known planet gave the
figure 2.8 led Bode to suggest that an
undiscovered planet lay somewhere
between the orbits of Mars and
Jupiter. The discovery of Uranus,
which was unknown when Bode
enunciated his law, and its ap-
proximate conformity to the
prescribed distance, 19.6, served
to strengthen belief in Bode's

contention.
It fell to the lot of the Sicilian
astronomer, Piazzi, to make

the notable discovery of Ceres,
with a distance approximating
28 On January 1, 1801, the
very first night of the nineteenth
century, he observed a faint star
in a position where he was sure no
real star should he. He soon found
that the object was not stationary and,
when its orbit was finally calculated,
the distance of the newly found planet
from the sun proved to be 2.77, in ex-
cellent agreenment with Bode’s predic-
tion. This (Continued on page 1033)
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Sailors at work on the top

of the balloon just before

the start of the ill-fated
flight.

HE lure of the unknown

has proved an irresistible

attraction to man right
down through the ages, and one
of the most fascinating forms
which this natural inquisitive-
ness has taken is exploration. In
particular, man has been drawn
to attempt to solve the silent,
icebound mysteries of the Arctic
and Antarctic regions. Expedi-
tion after expedition has gone forth in
attempts to reach the North and South
Poles, the majority to return defeated
by impenetrable ice barriers—many
never to return at all. Their fate?
Who knows? In the cases of the ma-
jority of those who have heroically
sacrificed their lives so that the store
of human knowledge might perhaps be
augmented, we can but guess at the
terrors amid which they departed this
world, and the manner of their going.

Occasionally, some following expedi-
tion stumbles across remains of its
predecessors, a food cache, some dis-
carded equipment. a skeleton or, in the
Arctic and Antarctic regions, perhaps
the preserved bhody of some explorer
who lost his life many years previously.
Sometimes, in such cases, it is possible
from written and still intelligible
records to piece together the dreadiul
story of suffering which led to death
from sickness, starvation, or intense
cold.

Science has done its utimost to aid
these fearless adventurers into the un-
known. Each succeeding expedition
has gone forth with more and better
equipment than its predecessor, culmi-
nating most recently in Admiral Byrd's
highly successful expedition to the
South Pole, which was fully and com-
pletely equipped with all the latest aids
known to science, including airplanes.

Aircraft have been used oun several
occasions by recent Polar expeditions,
but the honor and glory of being the
first Polar aeronauts remains with the
Swedish explorer, Saloman A. Andrée
and his two companions, Nils Strind-
berg and Knut Fraenkel, who left
Dane’s Island, Spitzbergen, in a {iree
balloon on July 11th, 1897, hoping that

A general view of the balloon house at
Dane's Island, Spitzbergen, prior to the
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commencement of the flight.

the wind would cause their bal-
loon to drift over the North
Pole and towards some land
upon which they could alight
and return to civilization. They
never returned and, although
rescue expeditions were sent to
look for them, nothing was
heard of them until August 6th,
1930, when a Norwegian scien-
tific party accidentally came
across their remains in a deso-
late camp on White Island, a
small isolated island about 60
miles to the east of Spitzbergen.

But amid the silence the ex-
plorers had left hehind some-
thing articulate—the diaries and note-
books of Andrée and Strindberg. From
these now comes for the first time the
whole story of the ill-fated flight of the
explorers, of their terrible months of
ice wandering, and their last heroic
fight against death.

Andrée’'s diaries were found when
the bodies were first discovered; the
diaries and records of Strindberg were
recovercd soon afterwards by an ex-
pedition to White Island which was
sponsored by the Hearst Newspapers.

All were taken to Stockholm.
Under the auspices of the Swed-
ish Government they were turned
over to the Swedish Society of
Anthropology and  Geography,
which placed them in the hands of
an eminent committee of scien-
tists, Professors Ahlmann, An-
derson and Lithberg.

Some parts of the diaries and
records were illegible.  Nany
pages contained data of a purely
scientific nature, such as baromet-
ric, meteorological and naviga-
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Andrée’s

SCIENCE AND INVENTION is
the only magazine of its type to
acquire the exclusive right to
publish the accompanying photo-
graphs and extracts from Andrée's
diary. Copyright, 1930, in the
United States of America by
Hearst Enterprises, Inc. Copyright
throughout the world by Albert
Bonniers Forlag. All rights re-
served. Reproduction in whole or
in part prohibited.

Andrée (left) photographed beside the balloon

basket in the balloon house.

tional observations, etc. But above all,
they contained a continuous and faith-
ful record of what happened to the ex-
plorers throughout their tragic ad-
venture. These writings, ice-locked in
the North for thirty-three years, have
been deciphered by the Swedish scien-
tists and reconstructed into a sequential
narrative, an imperishable saga of high
courage against hopeless odds, the
greatest of all epics of the Arctic.
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Photos Reveal His Fate

The Successful Development of the Thirty-Three-Year-Old Films
Which Were Found Among the Remains of the lll-Fated Andrée

Polar Expedition Constitutes a Scientific Triumph.

The Pictures,

Some of Which Are Reproduced Here, Provide Vivid lllustrations
for the Thrilling Tale of a Gallant But Hopeless Battle Against the
Invincible Arctic Ice

In addition to the written records,
Andrée and his companions left unde-
veloped photographic films, and the
manner in which they were developed
and made to yield up their part of the
story is a triumph of modern scientific
achievement. Many of the films were
irretrievably ruined by their thirty-
three vears of exposure to the elements,
but sufficient were saved to provide a
very comiplete pictorial record of the
ill-fated expedition. Some of these
original photographs are reproduced on
these pages, and the manner of their
development will be described later.

Something of the spirit which in-
spires explorers and other seekers after
the unkneown, was captured by Andrée
himself, who, while still in the air in
his ballocn, wrote as follows:

“It was not a little strange to be
floating here above the Polar Sea. To
be the first that have floated here in a
balloon. How soon, I wonder, shall we
have suceessors? Shall we be thought
mad or will our example be followed?

«I canaot deny that all three of us
are dommatel bv a feeling of pride.
We think. we can well face death, hav-
ing done what we have done. Is not
the wholz, perhaps, the expres-
sion of an extremely strong
sense o- irdividuality which
cannot bear the thought of liv-
ing and lying like a man
in the ranks, forgotten by

Two of the th-ee members
of the expzditicn gating rue-
fully ot the remains of the
balloon after it finally came
to rest an th2 Polar ice.
This is ore of the
many photogsaphs
taken by the ex-
plorers which
survived 33
years of ex-
posure to
element:.

coming generations? Is this ambition?

“The rattling of the guide-lines in
the snow and the flapping of the sails
are the only sounds heard, except the
whining of the basket.”

Misfortune dogged the Andrée expe-
dition from the very start. The huge
gas bag had been resting on Dane’s
Island for some weeks, awaiting fa-
vorable weather conditions. The bal-
loon 1itself was sheltered by a great
wooden wind break built around it. At
three o’clock on the morning of July
11th, 1897, the water of Virgo Har-
bor, which had previously been as
smooth as a mirror, was ruffled by the
first cat’'s paw of wind from the South-
Southwest. By four o’clock the wind
had grown quite fresh, with now and
then a squall, while the clouds moved
northwards at a good rate.

Everything pointed to the south wind
being steadier on this occasion than be-
fore, and that this supposition was gen-
eral was confirmed by the fact that two
Norwegian sealers put into Virgo, seek-
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Saloman August Andrée
{seated) and his two com-

panions, Nils Strindberg (left)
and Knut Fraenkel (right) dis-
cussing plans shorlly before
they left, never to return.

ing shelter from the storm from the
south.

Andrée was called early in the morn-
ing, and went out to examine condi-

tions. After much deliberation and
consultation with his companions, the
start was decided upon, everything was
packed up and placed in the balloon
basket and the
sailors from the
Swedish Govern-
ment tender
Svensksund,
which con-
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veyed the expedition to Daue’s Island,
came ashore and proceeded to dismantle
the balloon house. Iinally, at 1406
p.mm., the balloon rose, slowly at first,
and with rather erratic movements, to a
Leight of 150-300 feet, and drove across
Virgo Harbor, drawing after it the
guide-lines which dragged over the
water. Over the middle of the harbor
the balloon began to sink lower and
lower, until finally

there was a sharp o
jerk which forced

the basket partly

under water.

The balloon im-
mediately re-
bounded, while the
aeronauts emptied o
eight bags of sand ~
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During their long trek
across the ice the
three explorers eked
out their provisions as
opportunity permitted
by shooting polar
bears. Andrée him-
self took this picture
of his two companions
examining a bear they
had just shot.

whole balloon jour-
ney to take place
altogether in  an-
other way than had
been intended, for
the travelers now
found themselves
in an almost ordi-
nary, free balloon,
which  would De
compelled to obev the direction ol the
wind.

Sails, which were attached to the
balloon, and which had heen hoisted
while in the balloon house, had now to
be lowered quickly as otherwise, in the
hard wind that prevailed, they would
have preveuted the balloon from turn-
ing ‘right again.

Fraenkel was seen climbing into the

e oy

ArEye e

ballast (450
pounds). It was T
then that one of
the sailors on the
shore observed that
the guide-ropes o
were lying on the .
beach. It appears s
that these lines
were made up of
lengths of rope,
the ends of which
were fitted with brass caps which
screwed into one another, and the
lower two-thirds of the lines had be-
come unscrewed, due to kinking of the
rope. The loss of these ropes meant.
that the ballast of the balloon had been
still  further diminished by 1,160
pounds.

The loss of the guide-lines caused the
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A remarkable picture of one of the camps made by Andrée and his companions. Andrée
is shown here standing on top of the balloon car, searching the horizon for signs of land.

i -

'
ol

.

R
i

balloon carrying-ring to clear the sails
which were Dbeing lowered by Andrée
and Strindberg.

The erratic course of the balloon,
now entirely at the mercy of the wind,
is illustrated in the accompanying offi-
cial map. Two days after the start, on
July 13th, the halloon began to sink and
bump repeatedly on the ice, until finally,
worn out and fam-
ished, Andrée and
his companions
landed on the ice
at 7.30 am. on
July 14th, 1897,

This remarkable pic-
ture portrays Fraenkel
(left), Andrée (right)
and Strindberg push-
ing their heavily laden
sledge across the snow
and ice during the
first part of their jour-
ney. The photograph
is believed to have
been taken by means
of an automatic ar-
rangement.
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having arrived at a point some 300
miles north-east of their starting point,
and approximately 200 miles in a di-
rect line from the nearest point of
land at Spitzbergen.

Then commenced the terrible trel
over the ice mn an effort to get back to
civilization. The landing scems to have
been accomplished so successfully that
no part of the equipment of the balloon
car was damaged, and much of it, in-
cluding a canvas boat, was loaded on to
sledges which the three explorers com-
menced to drag across the ice.

The three men were surrounded by
this chaos of ice, ice moving and drift-
ing, pressing and screwing, sometimes
breaking asunder into large leads, sonie-
times assembling into far-stretching
masses. For hundreds of miles in each
direction spread this scene. Such drift-
ice, which is neither ice nor water but
a mixture of both, is one of the most
fearful expanses a man can ever tra-
verse.

According to the charts Andrée had
with him (which were found on White
Island, last August), there lay at a dis-
tance of 192 miles from them, in a
south-southwest  direction, Northeast
Land, belonging to the large Spitzber-
gen group of islands.

In a southeaster-
Iy direction, at a
distance of 210
miles, was Iranz
Josef Tand, where
Fritjof Nansen
spent the Winter
of 1893-96 with
his companion Jo-
hansen, and from
which he returned
to Norway as the
world-renowned
leader of the Fram

Expedition.
On the English
chart there was

given“GillisLand,”
which was nothing
other than the Giles

o

Land (White Is-
land) named after
the Dutchman Giles and which had

been placed by the discoverer in an
approximately correct position. The
actual Giles Land, the now world-
known White Island, was given as
White Tceland.

No human being had hitherto visited
the expanse lying between the Eagle's
landing place and the groups of islands
just mentioned. Andrée could, conse-
quently, very well imagine the possibil-
ity of sighting some unknown land.
Often we find him on the lookout for
such a place.

The most important resolution made
during the entire expedition had now
to be taken—one of decisive impor-
tance for the f{ortunes of the three
nen.

They had to determine whether they
should remain where they were, and
drift with the ice, or begin a journey
across it.  In the latter case they had
also to determine toward which land
they should go. After some unwritten
pages in his diary Andrée, on July 15,
enters respecting this fateful delibera-
tion merely the words, “determined to
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start from the point where we were.”

Nothing is mentioned as to where
they thought of directing their steps,
but from the succeceding remarks in
Andrée’s diary it is p0551b1e to deduce
that they had fixel on Franz Josef
Land, and Strindberg in his shorthand
notes for Julv 22 savs that they are
starting for Cape Flora in the archi-
peiago in question.

The reason for this disastrous deter-
mination was, probably, first and fore-
most, that at the point mentioned there
was a large depot for the expedition.
In addition, Franz Josef Land, in con-
sequence of Nansen’s wintering there,
was known by Andrée and his men to
be a place where it was possible for
human leings to endure the cold and
darkness of the Polar Winter.

Finally, the island-group offered
much of scientific interest. both of geo-
graphical, geological and other natural
ph_\s1c11 conditions.
This latter fact was,

Science and Invention

This is the desolate
scene of Andrée's
last camp on White
Istand, where the re-
mains of himself and
his party were found
by Dr. Gunnar Horn,
who erected the
cairn to mark the
site. Members of the
Hearst  Expedition
are seen searching
for new relics among
the snow.

a good distance
to the cast. But
their courage,
good humor and
vital will did not
diminish.

“The polay district is certainly the
birthplace of the pzmczple of the great-
cst stumbling-blocks,” writes Andrée.
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per man, gruel made of Mellin’s food,
and biscuits. _
Since the start toward Seven Islands

the expedition had
come thirty miles to-

most certainly, of no
small weight when the
expedition determined
to direct its steps to
Cape Flora. They did
not know that their at-
tempt to ceach this goal
would be pre vented by
an invincible ocean-
current.

Now the three men
learnt wliat it means to
travel across the Polar
ice. A little mishap oc-
curred at the very start.
When they were going
to leave their ice-floe
with their first sledge,
this ran askew and
slipped down into a
pool of melted snow-
water. Strindberg then
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A e i I ward the south-south-
west instead of south-
west, although they had
held the latter direction
1 the whole time. It is

\ L' also remarkable that
[ during these last few
(lavs—between August
4th and 6th—they Tad
| been at about the same
place where the balloon
Eagle was between
1.30 and 3 o’clock on
the morning of July

‘ 12th. And thus the ter-
‘ rible march continued.
Bears were shot as
occasion offered, thus
eking out their scanty
provisions. Weaker and
weaker they grew as
they battled their way
over ice and water,
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to his knees and held
fast the sledge to pre-
vent it sinking.

Andrée and Fraenkel
went across to the other
floe and they got the
sledge up. Again they encountered leads,
or cllmmds in which there float drift-
ing ice-floes.

Not less than 10 channels had to be
crossed during the first six hours. To
complete their misfortunes, the snow
was deep.

“Tramp on our knees in decp snow.
Tramp, tramp on owr knces. The dis-

(dotted line).

coverer of attractions of flopping—
Nisse.” (This is a reference to the
many occasions upon which one or

cther of the party fell into the water.)

Thus writes Andrée of this march,
which must, of course, have been tre-
mendously fatiguing.

There were -snow and open leads;
also half-frozen, snow-covered, water-
soaked portions of the ice were treach-
crous and placed hindrances in the way
of the onward march toward their dis-
tant goal.

It was not until evening that they
got clear of the hummock ice and came

f.m. means a.n.; e.nm. means p.m.; midd.—midday;
midnatt —midnight; natten—night; morg.—morning;
kvallen —eveniag; Spetshergen-— Spitzhergen: Nordost-

landet—Northe.st Land, a part of Spitzbergen.

The official map of Andrée's flight {heavy line) and subsequent wanderings
Exact hours in Greenwich Mean Time are given in charting the
balloon journey; only dates and period of the day are indicated along the route

of the ice journey.

Swedish abbreviations are translated

Gradually, the party began to run

short of provisions, and it became
necessary to ration every man. After
some days of re-
stricte:d diet, there
is a note made on

August 8th.

At last, a little
before midnight,
they allow them-
selves a proper
meal, with nine
pounds of bear’s
meat and two
pieces of bread

The Swedish Govern-
ment tender "'Sven-
skund," bringing back
from the Arctic the
bodies of Andrée
and his companions.
It is a curious coin-
cidence that this
same vessel took the
expedition to Spitz-
bergen for the start
of the flight.

with winter fast ap-
proaching. Finally, on
October 2nd, 1897 they

reached and — White
in footnote.

[sland. where thev built
a camp and made their
last stand—a desperate and losing ‘bat-
tle against starvation, cold, and exhatis-
Thus (Continued on page 1035)

tion.
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Luncheon in Nature's refrigerator. Looking from - N ¢ T

the interior of the blue-domed, crystal cave 2 i -k 2

under Paradise Glacier, Mt. Rainier National o o E o

Park, at Washington.

“TOR the year 2931—warmer
and drier.” This, in effect,
is the prediction of our

longest-range forecasters of the

weather. To these glaciologists,
students of the only accurate ba-

rometers of world climate, a

thousand vears is hut a moment

of geological time.

But as they measure hundreds
of glaciers, and find them steadily
retreating all over the world, the
experts begin to agree on one im-
portant point—
that we are now
emerging fromthe
ice age of some
12,000 years ago;
and, barring ac-
cidents, for sev-
eral thousand
vears our weath-
er should grow
warmer.

“There is good
reason to be-
lieve,” says Pro-
fessor A. P. Cole-
man, of the Uni-
versityof Toronto,
“that our pres-
ent epoch is not
really normal, but
decidedly colder
than usual, though
much milder than
in past ice ages.
The  paroxysms
of cold must be
looked wupon as
merely interfudes
between long pe-
riods of warmth.”

At one time
the earth’s cli-
mate was so genial that even the Poles weare free ficra ice.
Temperate-climate vegetation oice grew luxurions v even
in northern Canada and Antarczica. Th= presence o* coal
and fossils in these places, and the absence of glacial action
in large areas such as South America, pr-ve that tle =ntire
earth was once free of ice. The snow -1iat fell :n winter
melted each summer.

But at other periods much of Europe, as far south as

At the foot of the
Nisqually Glacier, Mt.

Rainier National Park,
Washington.

View from tongue of Freshfield G acier,
Canadian Rockies. The boulder, 4 im con-
tact with the ice in 1222, is now 338 feet
distant. This explains 1he origin of isslated
boulders which are found in va-cus parts
of the country. Note the dista-t wooded
"dam™ of old moraime across -he valley.

& licve.
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By Orville H. Kneen

London aud Berlin, and most of
North America, lay under solid ice.
One Canadian sheet extended as far
south as Burnett’'s Mound, in Kansas,
where it left piles of gravel and huge
polished quartzite boulders—native
only to Canada and northern Minnesota.
“These terrible catastrophes which halt
depopulated the globe,” cannot occur for
thousands of years to come, scientists be-
They are caused by rare combina-
tions of atmospheric and geologic condi-
tions, perhaps astronomic as well. A
lowering of average temperatures of
only 25 to 50 degrees would bring on
an ice age. Volcanic dust, shifting of
the poles, and other disturbances af-
fecting our heat supply, affect our
climate at times.

Professor P. L. Mercanton, noted
glaciologist of the University of
Lausanne, recently reported the con-
tinual retreat of Alpine glaciers. These
have been accurately measured for fifty

yvears. Four out of five are retreating,
some are stationary, none are advancing
to any extent. Snows for the past two
years have been much lighter. Perhaps there
is some connection between this and our dis-
astrous droughts, floods and hot weather.
How do glaciologists measure with pre-
cision the complicated movements of glaciers?
First their structure must be known. Glaciers
of today, even those ten to sixteen miles long,
as in Switzerland, are mere remuants of by-
gone ice sheets. They are formed when
moisture-laden winds strike cold mountains,

Oberer Glacier, Grindelwald, Switzerland.  The
human being standing within the white circle by the
hewn-out cave indicates height of the glacier's foot.
Note how exposed rocks have been rounded off.
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Earth Getting Warmer?

Twelve Thousand Years Ago Much of Europe and Most of North America
Was Covered with Ice. This Ice Cap Has Gradually Receded Until Only

the Polar Ice Caps and Glaciers Remain.

Even These Glaciers Are Slowly

Receding and Glaciologists Predict a Warmer Climate All Over the World

are forced up to
high altitudes. and
there release snow.
This piles up. often
to a depth of
twenty and even
fifty feet in a single
winter.

The great pres-
sure, and only
partial melting
each summer, re-
sults in a laver of
pure ice. Succeed-
ing lavers, piling
up in valleys and
gulleys, high in the
mountains,  com-
press lower layers
into “granular’ ice.
globules the size
of hazel nuts. up
to 1 and 2 inches
in diameter.

Such  globules,
all perfectly inter-
locked, occur 1 no other form of congealed water. The
enornous weight of fifty, a hundred or several hundred feet
of ice produce- at intervals a temporary melting at slippage
lavers between globules, and the water so formed runs to
points of less pressure. The effect of such slippages is that
the whole weight moves forward and downward, due to the
inexorable pull of gravity, and the glacier slowly crawls

Nanns Noerbiger, 70-year-old Austrian

%‘ scientist, propounded the ice theory ac-
P cording to which the ecarth was formerly
/ covered with ice, and will, in several

thousand years' time, be covered again.

Tschierva Glacier, Swiss Alps. This picture shows how deep snow around mountain peaks

slides downwards in a confused, tumbled mass, then congeals into solid ice which flows

on down the valley like a frozen river. Note the banks of moraine which the glacier has may be
built up for itself at its edges.

down its  rocky
bed, with groans
and crackings and
grindings, as quar-
ried boulders are
forced against solid
rock. The ice next
to the bed and sides
moves slowest, be-
cause of friction.
Glaciologists
often must climb
for hours or days.
packing their own
provisions, perhaps
braving storms and
intense  cold, to
reach their open-
air  “laboratory.”
They measure gen-
eral movement by
various means. Two
permanent  points
selected,

Above—Where icebergs launch themselves into the sea in Magdalene

Bay. The foot of the glacier, forced far out into the sea, breaks off

under the influence of wind and tide to form giant icebergs. Left—

Glacier markings on rock along Lincoln Pass, Montana. These markings

can be seen in Central Park, New York, and in very many other
parts of the country.

on either side of a glacier, and a transit line run across the
ice. Successive readings show clearly that the middle moves
most rapidly. Early scientists had to worlk fast in drilling
deep holes. to keep their tools from wedging in the hole.
Today a hole 300 feet deep is drilled in a day. Echo
sounding, in which the echo from an explosion is timed,
measures depths accurately.

Special devices register on noving charts. something like
seismographs. every time a granular slippage occurs. In
1922 J. Monroe Thorington, M.D., of the Smithsonian Tn-
stitution, set a reference line (Continucd on page 1042)
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Fig. 1—A bullet roughly four inches out of the muzzle of a Colt .45 automatic,
leak around the bullet before it left the muzzle.

The puff of gas ahead of the bullet indicates a gas
Note that the muzzle shows no sign yet of upward movement, due to 'kick.”

After the Shot Is Fired

T that period in the history of the
AImperial Army of France when
it had behind it Marengo and
Austerlitz and before it Jena, probably
the Emperor Napoleon was eminently
justified in considering it to be the fin-
est body of troops of its day.

However, on the morning of the bat-
tle of Jena this great army was for a
time forced to remain practically in-
active. although often within pistol
shot of the enemy, because of a heavy
tog which covered the field.

So it is in many of the problems en-
countered 1 ballistics where the fog
of tradition and inadequate facilities
have long clouded the issue. Especially
has progress heen retarded towards a
clearer understanding of the various
factors which determine the accuracy
and functioning of a given cartridge.

The cartridge manufacturer is con-
fronted constantly with a great variety
of problems in the solution of which
niere visual observation is of little, if
any, use. IFor instance, the firing of
any cartridge takes place in so short
a space of time that even with the
slowest of lock mechanisms the entire
time elapsing from tlhie release of the
firing mechanism {o the emergence of
the bullet at the mmuzzle of the arm is,
in general, considerably less than ten
one-thousandths of a second. Of this

Top centre — The special high-

speed oscillograph camera used

to take the remarkable photo-

graphs reproduced on this page,

Thus cartridge makers are en-

abled +to determine accurately

bullet velocities, primer ignition,

and other necessary factors.

Above, Fig. 2—This photograph

shows the shot charge from a 12-

gauge full choke shotgun, about

I5 inches from the murle, and f
beginning to separate. |

By Capt. Philip P. Quayle
The DPeters Cartridge Company

FI e AT ‘rsug

i

time interval usually three-fourths is
used in the functioning of the firing
mechanism and only one-fourth in the
firing of the cartridge.

When it is considered that in mov-
ing pictures a frequency of sixteen
cycles, or changes, per second appears
continuous to the naked eye, it will be
obvious that ballistic phenomena of the
type we are considering cannot be ade-
quately investigated without unusually
complete laboratory {facilities.

Realizing that in general it is neither
efficient nor feasible to attempt to rec-
tify a deficiency until the cause is. un-
derstood, The Peters Cartridge Com-
pany has spared no expense in develop-
ing and installing the most unusual and
complete equipment for ballistic re-
search ever. assembled in any labora-
tory.

One of the phenomenal features of
this equipment is a highly specialized
electric photographic apparatus in the
physical laboratory which enables the
company to obtain actual instantane-
ous records or photographs of any
shell or cartridge in any stage of fir-
ing and to check its functioning ac-
cordingly.

A special high speed oscillograph
camera equipped with a precision timing
mechanism capable of measuring a sec-
ond to one part (Continned on page 1043)

Above, Fig. 3—An unusual bul-
let, described in the text. Inset
is the mark made by the bullet
when it passed through a sheet
of paper. Left, Fig. 4—A .30-06
metal case hollow point bullet
roughly eight inches out from a
paraffin cake. The bullet is just
behind the V-shaped sound wave.
The wax is thrown out from both
sides of the cake, but the effect
is of course greater on the
emerging side.
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Our Hot Earth Holds lcy
Air Wells

UST ask the folks in and around

Snyder, Texas. Five years ago,
while searching for oil, the drillers
were met with a rush of compressed,
frigid air, which shot forth from a well
and continued to flow steadily. Subse-
quently another oil well in the same re-
gion spurted forth the same strange
product—icy air.

A third remarkable well was
recently brought to light when %
employees of the firm of Seifert, |
Dibble and Blackburn were test- \
ing for ail. TFrigid compressed
air was encountered at a depth of
1,171 feet. The flow will be har-
nessed to furnish power for \
boilers in near-by industrial plahts,
in Jieu of steam, as well as for re-
irigerating vegetables and other
food.

Fahvenheit, the compressed air {rom
the other two wells was below zero.
Geologists have speculated upon the
cause of this phenomenon. None has
furnished a satisfactory explanation.
Originally it was believed that the air
was non-inflammmable helium gas,
tests proved it to be pure oxygen and
nitrogen.

HE twenty-four million dollar In-

ternational Tunnel connecting De-
troit, Michigan. and Windsor, Ontario,
the first intemational vehicular sub-
way to be constructed, contains many
unique features. It has a combination
wrecker and fire-ighting dual con-
trol truck, pictured below, ready for
action. This truck is equipped at both
ends with winches, dollies and jacks for
quick handling of motor vehicles
wrecked within the tunnel. Complete
fire-fighting apparatus, and materials

necessary for the administration of first

In the hot summer, when the |
thermometer stood at 90 to 100 degrees\

“"The Last
Laugh," looks
like a
paper
dart,

but &

Dcuble-Ended Wrecking and Fire-Fighting Truck

aid to the injured are also included.

Its four-wheel driving mechanisms
permit steering through the wheels on
either axle, thereby allowing either
end of the truck to function at the for-
ward end as the situation may demand.
Two complete steering gears to control
each set of wheels are arranged to work
independently. Whichever set is the
trailing one is locked rigidly in place.
Although there are separate clutch,
brake, and accelerating pedals, there is
a common gear shift and emergency
brake lever.

The motor used
in this unit is ca-
pable of developing
76 Dblhp. at 2500
r.p.m., power suth-
cient to haul a load
of fifteen tons up a
5.2 per cent gradi-
ent at the rate of
four miles per hour.
Its speed as a fire
truck is between 20
and 25 m. p. h.

For a complete
description of the
tunnel, we refer
you to the August,
1930, Science and
Invention.

- P o)
PR

Introducing '"The Last Laugh"

L e )
RN 2 N

E wish Ray Scroggs the best of

luck when he takes his strange
craft, alongside of which we see him,
for a sustained flight. He has named it
“The Last Laugh.” The plane, which
is constructed on the general plan of
a paper dart, has taken Mr. Scroggs, a
Ifugene, Oregon, tailor two years to
build. 1t contains no wooden
parts, and, except for tlie pro-
pellers, is made entirely of sheet
metal and tubing. It has no
wings of the common type. The
designer claims that it is abso-
lutely safe, and will not tail-
spin, side-slip, or mnose-dive.
Maybhe, maybe, and then again,
perhaps.

Outboard Runs Under
Water

a

ERHAPS we can ascribe the versa-

tility of the outhoard motor ta the
fact that there are so many different
varieties and makes. A western enthu-
siast has produced an engine whose cyl-
inder and exhaust are both located under
water. His boat is steered by turning
hoth the engine and propeller, thus giv-
ing positive and instant control.
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Goodyear-Zeppelin Corporation.

1714, according tc conditions.

the bus.

As the auto weighs three
and one half tons without
a load, no fear is felt
concerning its ability
to hold the ship.
When carrying its
usual cargo of sand
bags, tools and the
baggage of the crew,
the bus weighs ap-
proximately five tomns.
The mooring opera-
tion has several
times been completed
in less than omne

minute. Com bmmg

Mobile Mooring Mast

PORTABL]E mooring masts have been added to the
equipment of the airship ground crews at the
Goodyear Tire & Rubber Company of Akron, Ohio.
The ““traveling harbor” is tlie co-invention of
Chief Pilot Jack Boetner and Harry Haines of the

It censists of a
tripod adjustable to a height of seven to ten feet
which is mounted on the top of the ground crew bus.
As the bus is 7% {feet high, the overall height of the
complete apparatus can be varied between 1415 feet and
At the top of the mast
is a groove into which a locking device, built into a disc
in the forward part of the ship, centers and is fastened.
When not in use, the mast is folded
and clamped down to the roof of

All Musical Instruments

Science and Invention

EW YORK is eagerly

awaiting the arrival of
Maurice Martemot from France.
This young man claims he will
revolutionize modern music with
his Martemot. It resembles the
pianoforte in that it has a key
board and a sound box. A com-
plicated system of batteries and
copper wire enables the player to
duplicate the sound of almost
every known musical instrument.

Is it the soothing tones of a
cello you would like to hear? The
shrill wail of a saxophone? The
plaintive, poignant cry of the
violin, or the rumbling roll of
the organ? Monsieur Martemot
is a very modest voung man—all
one must do is tell him the name
of the musical instrument to be
imitated, and he will get right to
work on his Martemot.

March, 1931

Plumber Builds Telescope
and Observatory

HEN the two hundred inch mir-

rored telescope which  General
Electric Company is building for the
California Institute of Technology is
completed, though it will be the largest
one 1n the world, I.eo J. Scanlon of Pitts-
burgh, Pa., will not be jealous. For this
young amateur astronomer, with the aid
of his friends, constructed a telescope at
home. DMost of its parts are fittings
found in his plumbing shop. ... And to
house it adequately, an observatory has
been erected in his back yard. Mr.
Scanlon is shown with his telescope.

Always on the Level

HE driver of the truck
pictured to the leit
doesn’t care if the road is
smooth as glass, or com-
pletely covered with rocks!
For no matter what obstacles
must be encountered, his six-
wheeled truck will always
remain on an even keel, at
least so says the inventor.
The car is so constructed that
the wheels give in all directions.
In this way the automobile is expected
to maintain its equilibrium at all tinies.
To prove to the skeptical public that
everything’s on the level, the driver de-
liberately drove his truck upon two
blocks of stone. As you can see for
vourself, the truck maintained a perfect
level.

Iron Yields Cotton
CCORDING to Carlton Ellis, a

New York chemical engineer,
German research workers have per-
fected a process which yields material
which closely resembles cotton. They
manufacture it from the iron we use
for constructing buildings. It is
claimed that synthetic cotton looks and
feels like natural cotton, except that it
is blackish in color. Perhaps, if this
defect is remedied, we’ll soon he dressed
in iron clothes.
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Electric Surgical Knife

HE wuse of the clectric knife in surgery was advocated

enthusiastically by members of the staff of the Ameri-
can College of Surgeons. This instrument will permit sur-
geons to penerrate delicate parts of the brain into which they
can not cut at present and will almost totally eliminate he
danger of hemorrhage.

The instrument will prove particularly helpful in neuro-
surgery and the treatment of malignant diseases. It will
allow the surgeon free play in disturbances which affect the
spinal cord. And, while heretofore sixty or seventy silver
clips were employed in even minor operations for sealing
blood vessels, no clips are necessary with this knife when
removing fair sized tumors and other growtlis.

This Safe Weighs Nine and One-half Tons

POUND of radium equals 45374 grams. One gram

is worth $75,000. How would you like to own the
safe and the radium it contains when full? It is the strong
box of the United States Bureau of Standards, and, at the
time the photograph was taken, contained $455,000 worth
of radium, all of which had been sent to the Bureau for
testing.

The safe was specially constructed for guarding samples
of the precious element. It weighs nine and one-half tons,
and has a six inches thick lead lining to safeguard persons
working in the laboratory from being affected by radium
emanations.. Of course the big box is well protected to
guard its valuable contents agamst safe crackers.

Drs. Curtis and Burgess; the for-
mer is the head of the radium
laboratory. the lattsr {to the
left) is director of the Bureau.

The Earth Has No Heart
of Gold

HE core of the earth is metallic

iron and nickel—not gold, as scien-
tists have supposed. They believed that
because of the globe’s high specific
gravity at the center, gold was a large
constituent. Research work done by
Dr. L. H. Adams of the Geophysical
Laboratory of the Carnegie Institute
proves fairly conclusively that gold is
confined to the crust of the earth and
the 4,000 mile diameter of our planet is
metallic iron, plus nickel.

Above — The
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condenser

testing machine for

the number of conducting par-
ticles per unit area.

To the right—An operator test-
ing condenser tissue.

Rear view of the new

talkie apparatus. Improved

design prevents the trans-

mission of extraneous
sounds.

Front view of the equip-
ment. Of special note is
the animatophone in which
the record is vertically

Home Talkies'

Projector
ALKING motion
pictures are becom-

ing more and more pop-
ular for business,

church, school and
even home perform-
ances. The Victor Ani-

matograph Corporation
of Davenport, Iowa,
has just put on the
market a 16 m/m sound
projector, -specially de-
signed for amateur use.
The Projector and Ani-
matophone are not of the usual hook-up type, but assemble
into a one unit, sound-on disc synchronizer. The projector
can be used for silent operation without the animatophone,
which can be attached quite simply, when desired. The even
speed of the projector is controlled by an automatic air
governor. By a small adjustment the machine can be set for
the speed requirements of either 331/3 or 78 r.p.m. records.
The instrument can be readily transferred from one locality
to another as it operates on either AC or DC.

Listening In on Condenser Paper
Imperfections

HE long strips of paper tissue that go into the making

of a filter or by-pass ccndenser must be relatively free
from metallic or foreign pa-ticles. To determine the clean-
liness of the material, a listening in process has been devel-
oped by the Dubilier Cendenser Corporation. The conden-
ser tissue roll is placed in a
device which comprises
winding and unwinding
rolls and contact members.
An operator listens in by
means of head phones to the
clicks caused by metallic
specks.

tissue
detecting
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Turning a Pistol Shot Into a

Bombardment
HOUGH producers stage effects
for the talkies with a lavish harnd.

when it comes to turning loose a real
heavy gun-fire bombardment for a
moving picture, they call a halt. It’s up
to the sound engineers to evolve a real-
istic war scene; and the critical public
is no longer content with the old
methods of beating drums or rattling
metal sheets.

Here’s how a terrifying bombard-
ment was achieved by firing a solitary
revolver shot! Its detonation was re-
corded on film which was being exposed
at the regulation speed of ninety feet
per minute. Re-recordings of this film
were made at several speeds, ranging
from thirty to eighty feet per minute;
the former sounded like a Big Bertha;
the latter, like a three-pounder’s bark.
Selections from these were combined
into loops of film of varyving lengths
and again recorded by three sound

heads simultaneously.—A. F. Birch.

Science and Invention

Sub to Go to North Pole =

IR WILKINS’ submarine, the O-12 %,

has been renamed the “Nautilus,”
and is being refitted for an expedition =
under the ice to the North Pole.
hoat is in drydock at the Philadelphia
Navy Yard at present.
expects to start out within the year on
the first trip by submarine to the Arctic
regions ever attempted.

In the lower illustration we see Lieu-
tenant Alfred Homann of Saint Rosa,
California, at the steering wheel, me-

chanics are work-
ing on the inside
of the submarine.

Conductor J. A.
Stevenson is a
staunch advocate of
the automatic street
car announcer, His
voice is getting a
complete rest.

This Automatic Announcer Tells You

Where You Get Off . . .

EMEMBER back to the United
controversy?  You will readily
Walter D. Hawk. Mr. Hawk, a

TL.os Angeles attorney, was the inter-
nationally famous counsel for the Mex-
ican Legal Commission which helped
effect a settlement of grievances.

Blackstone’s disciple is efficient at
more than his legal practice . . . recently
he took time oft from his profession to
make things a little easier for the hard
working conductors, and, incidentally,
proved his worth as an inventor. He
has patented the first automatic street
car announcer in the United States.
Now it is being tried out under the
divection of officials of the Pacific Elec-
tric Company.

Just imagine what a blessing this
automatic device would prove on all our
street cars. Instead of peering hope-
lessly out of the car window on a dark
night to see where we should get off,
or prancing up and down a crowded
aisle to remind the conductor that we're
still with him, we’d just up and go at
our street corner, ’

States-Mexico oil

recall the name
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Sir Wilkins

Braving the frozen nortl

in this submarine . .

that's Sir Hubert Wil-

kins' plan for the coming
year.

This is the inside of the
Nautilus, in which Sir
Wilkins' party will at-
tempt the voyage. They
are busy refitting the
submarine at the Phila-
delphia Navy Yard.

Army Equips Six-Wheeled Armored
Car with Wireless

N the modern age of helicopter, autogiros, airplanes and

dirigibles, the once novel automobile truck is apt to he
overlooked. But not by the British. This new type of
armored car has been adopted hy their Tank Corps.

It has a six-wheel drive. In addition, two extra wheels
have been fitted so that they can be brought into service
when any of the other wheels break down when
negotiating very vough country such as the Derbyshire
Hills. in which this shot was taken. The armored
tank has Deen equipped with wireless apparatus,
so that in time of war, constant communication may be
maintained with its base. There certainly wouldn’t be much
left of anything over which this car passed. This is not the
only six wheel drive truck of note. A commercial model is
described on another Spotlight page.
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VYitamin-D Again

OTHER can add two new fishes

to her list of vitamin-D produc-

ing foods. They are the tuna and

sardine, whose oils contain the anti-

rachetic substance. These findings are

considere:] also of interest to the poul-

trv industry, which has made wide use

of cod liver oil and ultra-violet rays

for furnishing vitamin-D to the egg

laving community. Here’s an untapped
source of vitamin-bearing fish oils.

Eliminating the Carbon-

. .
Monoxide Peril
“ EATH due to accidental asphyxi-
ation irom carbon-monoxide gas
liberated by a running motor in a closed
garage.” How often have you read
such an item in the newspaper?
Carbon-monoxide gas will be prac-
tically eliminated if the apparatus
which Dr. Miller Reese Hutchison has
invented, comes up to expectations. In
the photograph we see the instrument
attached to a motor, Tt is expected to
increase airplane wmotor efficiency one
third by registering hmperfect carbure-
tion: which, when corrected, will save
the nation more than $1,000,000,000
annually through fuel conservation.

An Air-Minded Horse

NE cof the seventy thoroughbreds

who will take part in the world's
richest race, the $140,000 Agua Caliente
Handicap on March 22nd, should go
down in horse history. He is Bertrand.
And here’'s why., His trainer, the
famous “Boots” Durnell, used a Ryvan
monoplane to transport Bertrand from
Tantforan to Agua Caliente.

We sincerely hope that making a
pioneer of Bertrand has not
macde him swell headed, and that
he’ll not be soaring in the clouds
at the races.

Two year old Bertrand in
the Ryan manoplane, ready
for his journey.
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Processed Wood Doesn't Burn

PROCESS of treating wood that may completely
revolutionize fire insurance rates, thereby adding a
tidy sum to Mr. Home Owner’s savings yearly, has been

perfected.
Everybody, it appears, was pleased by the results
of tests held to determine the effectiveness of this

fire-proofing method, in the experimental proving grounds
of the Chesebro-Witman Company, Inc, of Long Island
City, New York. Two miniature houses were construc-
ted especially for the occasion. The one to the right of
both pictures was built of lumber which had received no
treatment. As can be seen from the lower illustration, it
burnt to the ground. The house on the
left had been constructed from specially
prepared fire-safe lumber. It was merely
damaged in appearance when the fire,
which had been started from within,
burned itself out.

The difference in the conditions of the
two structures is noteworthy.

Paint Riot Gun

ERMAN police-

men believe that
good fortune, in the
person of one of their
countrymen, has sent
them icdeal equipment
for dispersing unruly
Reds—and perhaps some
that aren’t so unruly.
The device resembles a
fire extinguisher, but is
filled with paint, which
is squirted upon crowds.

Bus Signal Indicates Pas-

sengers Are Alighting

ROFESSOR GROVER VAN

DUYN Superintendent of Schools
at Greenfield, Indiana, has devised a
means of setting Mother’s mind at ease,
while John and Mary are being trans-
ported to school by bus. Tt consists of
a brightly colored enamel girl, 26 inches
in height, which projects from the left
rear end of the car when it stops. This

signal warns approaching motor-
ists that the bus is taking on or
discharging voungsters. When not
in use. the doll can he folded back out
of sight. A pull on a cord in the
driver's seat propels the figure from its
hidden compartment; another vyank
causes it to fold back. The inventor is
pictured standing at the side of his de-

vice, which is already in use.
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From Solar Energy to Water Power

UNBURN isn’t the only effect of King Sol. ... Though

we may consider it a far cry from solar energy to the
water power which we use to turn the wheels of our in-
dustrial plants, the busy brained research workers ot the
Carnegie Institute at \Washington, D. C.,, don’t. They re-
cently perfected apparatus for putting the sun’s ravs to
good effect in industry. The photograph shows Dr. J. H. C.
Smith, of Leland Stanford Universitv, California, demon-
strating the equipment, which was exhibited by the Division
of Plant Biology, at the Institute’s annual exhibition.

We wonder what will be the leading source of power a
hundred years from todav? Will it be energy collected
from tides? From lightning? From the deep sea? Or
from the sun?

=z ¥
‘ 7 , S. O. S. for Planes

OST airplanes may fly their
| own S. O. S. signals,
colored balloons, which auto-
matically rise from the plane in
case of a crash, and could be re-
leased by the pilot in case of an
emergency landing. The device
0, consists of a small box in
E the tail end of the fuselage,
containing a  brilliantly
colored gas balloon. This
is attached to a long, light
wire. The hox is opened by
pulling a cord from the pilot’s
3 cockpit. When the
.. captive signal bal-
loon is released, it
will rise and float
above the wreck to
mark the scene of
the accident.

T. H. Furman

with his S.OS.

Signal, a colored
balloon.

ity oneri e

Radio Direction Finder

LEGARDLESS of how far a pilot
may stray from his course, it is
Geoffrev G. Kruesi’s plan to see that
he gets safely back, without benefit of
directional beam stations. All he need
have as equipment to pilot him is this
ten pound radio outfit. It is shown
below, demonstrated by  Mr.
Kruesi, who is radio rescarch
engineer of the Waestern
Air Express. The appara-
tus is expected to totally y
eliminate the necessity of /
the government’s huilding
directional beam sta-
tions equipped with
powerful radio hea- i
cons. Reception of .
any broadcast is
all that is needed.

Senor Raoul Pescara in his

Helicogyre, just before

the take-off. Beneath this,
the plane in flight.

The radio
direction

finder.

The large loop on the
end of the rod is the
aerial carried aloft; the
other antenna is experi-
mental and not necessary.

Germany to the Fore

INCE the end of the World War,

German scientists have been fight-
ing to re-establish the right to call their
beloved Vaterland “The Laboratory of
the World.”

The work of Einstein alone would
merit this title. Then we have Lacqueur
and Windaus, two of the first ex-
perimenters with vitamins. Dr. Gearson,
the German research worker, a short
while ago discovered a cure for skin
and bone tuberculosis — substituting
mineral salts for sodium chlorite.

In the field of transportation, we
have the huge dirigibles, such as the
Graf Zeppelin; the steamship, Europa,
which made the record-breaking cross-
ing of the Atlantic. Who has not heard
of the Flettner rudder for steering
ships? And perhaps, someday Opel may
still take a zoom to the moon in one of
his rockets!

1

—= The Spanish Combination

Plane, the Helicogyre

PAIN'S contribution to aviation

o | _— today is a combination helicopter

and autogiro. As can be seen from
the illustrations, it resembles a heli-
copter in that it has been constructed
to ascend vertically into the air.
Like the Cierva autogiro, it is lifted
by four rotating wings that revolve
about a vertical column above the
fuselage, when the plane is in mo-
tion.

Raoul Pescara, the Spanish engi-
neer who designed the craft, has
successfully tested it. He asserts it
can hover indefinitely.
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l ; . Airplane Engine Valves to Be Cooled by
PegB ' Venturi System

NE of the great obstacles which airplane engine designers always encounter
is the (lifﬁcult\ of cooling the miotor. Considerable apparatus is incorpo-
rated into each power unit to prevent it from overheating. Obviously, the added
weight of necessary castings and fittings is in no way (lesn able and reduces the
load which the plane as a whole can carry. Any systemn which tends to provide a
more efficient and lightweight means of cooling the engine is a long step forward.
A San Diego, California. engineer who has been experimenting with airplane
engine cooling systems believes that he has perfected one that is a decided improve-
ment. It is bdsed on the Venturi system of cooling. The air rushes into narrow
cvlinders as can be noted from the illustrations, e\pands on the way out, and,
since expanding gases cool. cools the valves. Consideidble weight is eliminated
in engine fittings and the valves are satisfactorily cooled.

Heating Winnipeg by Electricity

ITHIN the next five vears the City Fathers of Win-

nipeg, Canada. expect to free their city from all
smoke and ashes. and also to cut down the heating bills of
the residents. The contemplated construction of a city-
owned hvdroelectric plant is expected to give the desired
results. Already a unit has been installed that heats 200
buildings and many homes. Central heating zones are
pLumed to link the entire citv. The adoption of the system
would effect a drop of from 12 to 40 percent in the cost of
lieating homes, according to the head of the plant already
in existence, besides eliminating the various nuisances at-
tendant to heating with coal.

A front view of the
narrow cylinders
through which the
air ruthes. As the
air expands, upon
leaving the tubes, it
cools the valves.

A close-up of the
essential parts of the
latest cooling system.
From our photo-
graph one can easily
note the difference
in size between the
front and rear ends
of the cylinders.

Re-enacting the Gold Rush of 1849

HE same air of excitement and expectation pervades the

ice-baund fields of Elk Lake, Ontario, Canada, as did the
sunny slopes of California. back in 1849, when the magic
word., “GOLD,” was flashed around the world. Just as
at that time, men are now relinquishing their lifelong pur-
suits. selling their holding=, and setting out with their wives
and children for this rude and primitive section of Canada,
in quest of wealth. The same adventurous, gambling, fever-
ish, courageous spirit distinguishes both groups of gold
hunters; the only difference seems to lie in their methods
of reaching the virgin country. Whereas, the forty-niners
came in covered wagons, and astride horses, the families
today arrive in Fords, equipped with trailers; airplanes are
being userl to transport miiing equipment.

A few manths ago the precious
substance was found in the rocky
formatior of the ground, and hun-
dreds are still flocking ta the lode.
Some of -he gold seekers plan to re-
main over the winter, and are erect-
ing rude houses for their families.

/!

\\| Learnto Dive Without Water
N\ ONE of our earliest recollections of

moving picture comedies was one
in which the hero, a simple country
lad, took a correspondence course in
swimming, and was greatly shocked to
discover that his success with the water
compared to King Canute’s. Now a
system has been developed which will
cnable you to become proficient in div-
ing without ever dipping into water.
Princeton University has installed the
cquipment pictured, so that members of
the Tiger's aquatic squad can practice
for intercollegiate swimming meets
without sustaining the tiring effect of
Nelssn Cover of the Princeton crew, water. Essentially it is a safety belt,
execiting a back somersault. To the which breaks the fall of the diver, who
left—Cover making a perfect swan dive. lands in a sawdust pit, instead of a
p_(?(;l. Outdoor winter practice is pos-
sible.

4
=
V)

!




1000

Science and Invention

FL AR
S g

g

Improving X-Ray Technique

HE latest development in portable X-ray units is the Phillips Portable Metalix
X-ray Machine to be used for making X-rays of patients unable to leave

their beds. Another new device to combat disease is the new X-ray tube which
photographs the arrangement of atoms in crystals. It enables one to take
pictures in one minute that have heretofore required one hundred hours.

X-ray photographs that formerly required about two hours to take,

now can be snapped in but one-fiftieth of a second.
new diffraction pictures, which point out molecular structural
changes between normal and cancerous bone, have been valuable
in treating cancer patients. According to Professor George
L. Clark of the University of Illinois, one of the tube’s sup-
porters, “It opens an almost unbelievably wide field in in-
dustrial development. For example, in studying how cellu-
lose is made over synthetically into artificial silk, we
formerly had to give an exposure of 100 hours, which only
showed us the completed process, leaving us in ignorance
of many of the intermediate steps that we needed to know
most. This new tube has teker a diffraction picture of cellu-

lose in one minute.”
L

: m--‘.‘flﬁfiyllﬂ

Otto Hofel of St. Louis,
Missouri, finding out
just  what is  wrong
with an automobile en-
gine sent in for repair.

The new gas mask per-
mits one to phone com-
fortably while it is being
worn. Colonel Charles
R. Alley, of the Chemi-
cal Warfare Service,
demonstrates this.

Wear Gas Mask and Talk

HE wearer of the new gas mask, de-
veloped by the Chemical Warfare Di-
vision of the army, will be able to say
just what he wants whenever he wishes.
The mask is equipped with a diaphragm,
permitting speech. Aside from its evident
practicability for defeating poisonous
gases, scouts or observers will he able to
use it for reporting by wire to their bases.
During the World War, masked sol-
diers were compelled to communicate
with each other by hand movements and
like signals,
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HE Goodyear - Zeppelin Company
Ohio, has steadily and surely sponsored the de-
velopment _ bf
country.
corporated in the huge dirigibles of today
were conceived by their research engincers.
The hangar at Akron is to be the birth-

Already these _ .

be the best thing to do.
troublesome job . .
youll immediately find the source of trouble in all or any of
the parts, which are tested simultaneously.
supplementary dials indicate where the weak member is, and
the extent of the damage.

We wonder just how expensive this machine is
perhaps those of us who are mechanically inclined could
substantially reduce our garage bills by getting one, and
acting as our own repair men,
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Akron—the Airship Factory

at Akron,

lighter-than-air craft in this
Many of the devices which are in-

place of the Akron, the new craft being
constructed for the United States Navy.
When completed, it will be the largest
airship in the world. Besides building
such leviathans of the air, the Good-
year Company plans soon to put before
the public small airships of family size.

In our illustration the three stages in
the evolution of the airship, from its
early form to its present state, are
shown—a free balloon, a small, non-
rigid airship, and the duralumin frame-
work which will be the skeleton of the
giant dirigible the Akron.

The usual bulky instruments have been
replaced by these small units. The new
X-ray in use at the bedside.

Diagnose Your Auto by Ex-Ray

T may sound funny to you now, but before long, when-
ever your engine does not function smoothly, that will

It will no longer be a tedious and
. just attach this central EX-ray and

Instantly the

Outside the Earth

“TF there were any life on the stars

where meteorites originated, the
elements they contain would have been
subject to the influence of oxygen, the
presence of which is one of the main
premises for life of any kind.” So says
Dr. George F. Kunz, who has just made
a study of 850 meteorites. No trace of
any fossil form or purpose of life on
planets has been found. Furthermore,
iron from two meteorites showed not the
slightest evidence of oxidation; on the
eartll unoxidized iron is a rarity.
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The Pilot's Cross

HEN a plane is flying
high im the sky, with
the sun direct y overhead, and
a bank cf clouds underneath
it, the craft’s reflection will
be " mirrored against the
clouds. As tle plane’s outline
resembles a2  cross, this
shadow is called the “Pilot’s
Cross.”
Here is the “Pilot’s Cross” caught by
a cameraman over Miami, Florida. Note
the surrounding rainbow halo.

There's a Million Gallons of
Water Underneath

HIS is a view of the top of the

new underground lake, just com-
pleted at a cost of over
$50,000 at Castle Doning-
ton, Leicestershire, Eng-
land. Tt has been filled with
a million gallons of water.
The reservoir will solve for
all time the greatest problem
of the town—water short-
age. During 1928, the
drought Dbecame so acute
that the population of 3.000
was forced te obtain water
from a single spring.

Have you any WOULD
YOU BELIEVE IT pho-
tographs? We will pay
five dollars for every
photograph accepted and
published on this page.
Send them in to the
Editor.

Science and Invention

Sailing in a
Marble Boat

E'D like to ask

the resi-
dents of this sum-
mer palace at Pe-
king, China, just
what happens
when their plea-
sure craft, made
entirely of mar-
ble, unexpectedly
meets another
marble skiff. Save
the pieces!
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ould You

elieve |1?

Forty-five Acres of Fiery

Lava

ALEMAUMA firepit was recently

visited again by Madame Pele,
the Hawaiian Goddess of Fire. Nine
hours after the crater began to erupt,
this shot was snapped from its southern
rim. At the time, the lake of molten
lava covered forty-five acres, two-
thirds of the pit bottom. It is believed
that a number of smaller, invisible
fountains were erupting beneath the
blackened top crust.

Just What Would You Do?

IF vou were editing this magazine
and a contributor sent you this il-
lustration labeled a chppmor irom an
early 19th century magazine, with “A
rare photograph of the first train op-
erated on the N. Y. Central Railroad.
The historic DeWitt Clinton locomotive
and train on the run from Albany

to New York,” would you

helieve him? Not if
you remembered
your his-

tory

of printing. This photograph
could not possibly be authentic. The
locomotive was built and put into op-
eration in 1830. Not even the tintype
was in use till after 1839. Then again,
photo-engraving. or the transfer of
photographs to the printed page, with
shading and retouching, instead of mere
lines such as line cuts or wood cuts em-
ploy, was not perfected till the 1890’s—
sixty vears after the train was put into
service.

So, strange as it may seem, the photo
is a posed one, using a reconstructed
model locomotive and coaches, with
modern folk in the dress of 1830.
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A modernistic whatnot like this is both useful

and ornamental.

HAT is a whatnot?
you the definition as found in
Webster’'s Dictionary: “A
whatnot is a small article of furniture,
made up of open shelves, for the dis-
play of articles of elegance and use.”
Whatnots were very
popular in our grand-
parents’ day and ear-

To give

S W B NN NI N N VRS N B T AT W I DO
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Building

and burning of wooden boxes have
estimated that the lumber so lost
runs into the astounding total of
several billion feet annually, or the
amount of lumber used in these boxes
each year would, if it were possible to
convert them to house building purposes,
be sufficient to construct 400,000 aver-
age size homes, or enough to shelter a

Modernistic
W hatnots

By H. L. Weatherby

Director of Manual Training. Montgomery County Schools,
Montgoniery, Alabama.

which will give a modern up-to-date
touch to the room in which it is used.
Selecting the design is simply a matter
of taste, since one is not any more diff-
cult ‘than another. Boxes not being
available, any well seasoned lumber of
about half an inch thickness and little
grain will do. Where boxes are used
care must be taken in dismantling them
so that the boards will
not be split.

lier, and those of that

1! “”&ﬂz MODERNI&TICMW_\—*

As to the actual
construction of the

period are classed
among the treasured
antiques and heirlooms
to be found in antique
shops and museums,
and occasionally in the
home. These what-
nots were of varying
height, usually so con-
structed that they oc-
cupied a corner of the
rooni, and were made
up of delicate turn-
ings that separated the
shelves.

Our modernistic
whatnots are of en-
tirely different design,
but the definition holds equally as well
for these as for the antiques.

May Be Constructed from Scrap
Lumber

Some weeks ago, the editor of Sci-
ENCE AND INVENTION in a letter to me
asked if T could not suggest some arti-
cles that could be made from packing
cases and wooden bhoxes. The sugges-
tion is a particularly good one to follow
out at this time. The Government,
through the Department of Commerce,
i1s promoting just such a campaign and
has issued a booklet entitled, “You Can
Make It,” containing drawings and de-
scriptive material for the construction
of more than two hundred articles of
various kinds. For the benefit of our
readers who may want this booklet, it
can be had hy writing to the United
States Department of Commerce. Na-
tional Committee on Wood Utilization,
at Washington, D. C., and enclosing
ten cents to pay for the cost of printing.

Government officials in a study of the
waste occasioned through the discarding

These drawings give all necessary dimensions for the three styles of whatnots
illustrated here. Many other designs can easily be evolved by the reader himself.

population four times that of our Na-
tion’s capital. All of this being true,
any use that we might make of such
material means just so much of a
saving of our national resources,
besides the immediate saving to
our private resources.

Painted furniture is very popu-
lar now, and here again our hox
wood can Dbe used to advantage.
It is true that a large part of the
packing material is of an inferior
or low grade of lumber, but hy
careful planing, sanding and fill-
ing of knot holes, plus a good job
of painting, the results will be
quite as satisfactory in the end
as though expensive wood had
been used. Wood that is used
for boxes is usually soft and
easily worked, and has the distinct
advantage also in being well sea-
soned and dry.

Construction of Whatnot

Three different designs for
whatnots are given, any one of

[ em—

pieces illustrated, there
is  nothing  difficult
about them. It is sim-
ply a question of get-
ting all parts perfectly

square, getting pro-
portions right, and

nailing them up care-
fully and square. Thev
should be well pre-
pared for finishing by
sanding and filling of
all knot holes and im-
perfections in the
wood. Dents or mash-
ed-in places are often
found in the soft wood
making up packing
cases, due to the handling by shippers.
Water on these spots will usually raise
the wood to (Continued on page 1030)

¢

Modernistic whatnots form a useful and atiractive
looking resting place for books, vases and statuary.
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A venetan worker putting a Ly
design on a leather pocket- '

book. Right—Toilet box of g
Maria Medici, Queen of
France, nade of maroquin with
hand gcld work; year 1620
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Tools for Leathercraft Are Simple,
Materials Are Easy to Procure,
and Products of Work Have a
High Useful and Decorative
Try It Yourself and See

Leathercraft —a Fascinating

Hobby for the A

OT a nation on earth, doubtless,
| \I but has its leathercraft, and its
leathercraft products fashioned
in its peculiarly national style. And
what a range of uses, ornamental and
utilitarian, those products cover ! Whole
volumes have been written on the drink-
ing utensils of leather made in England
alone. Bookbinding and upholstering
are leather arts known to us all, but less
familiar are the purposes which leather
is made to serve by the DMexican
Indians. These humble craftsmen apply
Jeather to structural uses in chairs of
their own unique design, having under-
pinning resembling an inverted basket;
the leather is rudely tanned and really
might be described as strips of hide.
Ancient craftsmen have left leather-
work of types almost unknown to us—
groups of statuary, for example,
moulded in leather over a plas-
tic base. Leathernn bottles are pm
still in familiar use in many
Tocalities. Complicated pictorial
designs in stained leather cut-
work may be viewed in famous
collections, such as the one in
Berlin from which two illustra-
tions have been taken for this
article. Our own North Ameri-
can hunting Indians applied
leather to housing; only the use
of this flexible, light material
made possible the easily portable
tepee. It also formed, almost
entirely, their clothing material.

. By Murray Godwin

The considerable interest in leather-
craft, ancient and modern, naturally
brings up the question of its possibilities
for amateurs. It may be said at once
that probably no craft offers such an
easy start, or a more economical one.
The simpler methods of leather work-
ing can be pursued with tools that are
small, few, and easily improvised. The
material is not too expensive for the
worker of small income. The opera-
tions are interesting, offer an outlet for
ingenuity in design and craftsmanship,
and beget results which are useful and
satisfying.

Good leather of almost any kind will
serve as material for leathercraft. It
should be chosen as nearly without
blemishes as possible. Back leather gen-
erally is best and should be reserved for

mateur

important work, while for minor jobs
neck and side leather will do. The
easiest way to obtain any desired leather
for leathercraft work is to go to your
neighborhood shoemaker and ask him to

get it for you. He
(Continuned

on page

1055)

A tooled leather
faced church
door panel.

Bold de-
signs  such
as that shown

at left were
commonly
placed upon the
doors of Austrian
churches in the 18th
century

Left-—Among the many kinds of man-
ufacturing and art work for which
Venice is famous are leather hand-
tooling and the making of purses.
Here is a girl stitching sections of a
pocketbook together.
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Here is the apparatus which will serve as
your camera. The electric light, plainly visible,
is either a 21 candle power or 45 candle

power automobile lamp bulb.

HE elaborate preparation

of microscopic slides of
minute plants and animals for
taking photographs is an un-
necessary waste of time, es-
pecially if an upright mi-
crophotographic camera with
an adjustable under-light is
at hand. Placing the light di-
rectly below the stage of the
microscope increases the il-
lumination and gives better
results than when the mirror
with which the microscope is
provided is used. With such
a method of direct illumination even liv-
ing plants and animals of microscopic
size may be photographed almost in-
stantly.

That this is a tremendous aid will
be realized by all who have worked with
infusoria, especially when trying to
mount the ciliated animals and plants.
Almost invariably the little whips will
shrink, break off or be drawn within the
body. But if the form to be photo-
graphed is alive, it will assume a natural
position, all parts will be found in normal
relation to each other, facts which are
seldom the case with mounted specimens.

No lenses outside of the microscope
itself are required for taking successful
pictures. Microphotos are made by sim-
ply taking an old bellows from a camera,
attaching it to a support to hold the
camera above the microscope, the camera
lens having been removed, and providing
a light-tight cloth sleeve at this point, to
be slipped over the eve piece of the mi-
croscope. Place a ground glass at the
plate-holding end of the camera, focus
by adjusting the barrel of the micro-
scope as for visual observation, replace
the ground glass with a photom aphic

Science and Invention
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Invisible Animals

Toy Constructor Parts Properly Assembled, Plus an
Ordinary Microscope, Will Make It Possible for You to
Photograph Minute Living Animals, Plants, and Insects

By Dr. E. Bade

plate, expose, develop and fix the nega-
tive in the usual way.

So mwch for ordinary microphotos.
For perfect results an adjustable light
source below the microscope
is essential, a light source
which may be brought
close to the conden-
ser below the slide
or at a variable
distance from it,
not  exceeding
six inches. It is

this

—daphne

this illumination from below with its
variable distance from the condenser
which permits perfect focusing and illumi-
nation of even the finest and minutest
details. Ordinarily the light is quite close
to the condenser and it is usually retlect-
ed into it by a mirror. This often over-
illuminates the thin strands and threads,
which results in photographs that give
no idea of structure and lead to mislead-
ing impressions of the object taken,

A microphotographic camera, with its
light-source made variable for all pur-
poses, can Dbe casily constructed with
wood, metal or toy construction parts
such as are provided in Meccano sets.
The first thing to do is to build the base
platformi upon which the camera and
light source are erected. If the metal
strips are used, build a metal square one
ioot to a side. On the center of one of

the sides erect the upright which is to_~ =

carry the camera hellows.

Since the camera is to be used at
various extensions, a slide is added to
the upright. It permits the upright to
be raised or lowered according to the
size of the picture to be taken, The
sliding upright may be fastened, if

A few examples of
animals and insects
photographed with
equipment,
From left to right
pulex,
ceratium corntum,
and bosmia.

wooden strips are used,

by means of holts and

wing nuts. Better results

are obtained by using toy-

parts for rack-strips, and

gears permit the instant rais-

ing and lowering of the

camera, extending tlle upright to
any distance desired.

The camera bhellows is attached
to this sliding arm. the upper part of
which may be enlarged by wooden
sides so as to take larger pictures.
The lower (Continued on page 1033)

The microscope
and camera are
shown, com-
pactlymounted,
ready for use.
A single pole
switch controls
the light source.
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Set-up of a lung tester

NT would not think that several

hours of pleasure could be de-

rived from an empty bottle, but
with the aid of one or two short lengths
of glass and rubber tubing, several
corks, a medicine dropper or a pill bot-
tle, a number of mystifying and instruc-
tive experiments can be performed.

A little girl or other figure that sinks
into water and rises to the surface at
the will of the operator is the subject
of the first experiment. To make this
amusing diving toy secure a celluloid
doll. \Weight it with BB shot through
a small hole in the hottom so that the
top of the figure is just above the sur-
face of water contained in a half gallon
fruit jar. The mouth of the jar is
then closed tightly by stretching a sheet
of thin rubber from
(a toy balloon will
do) across it and ty-
ing tightly. On press-
ing upon the flexible

rubber top, the little J

girl or other figure 'ﬂ
will go to the bottom /
and will rise when the ;

pressure is released.
The amount of water
initially displaced by

Science and Invention
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slowly to the top and remains at the

top, the bottle is ready for a very un-
believable  experiment.
One could never con-

ceive that the glass sides
of the bottle could be
pushed or bent inwardly
with the fingers without
breaking the bhottle, but
such is the case. You can
readily prove this by
squeezing the flat sides
of the bottle with the

The BB shot weighted cel-

luloid doll. A hole in the

bottom allows the water to

enter, as the pressure in-
creases.

A cartesian diver, purchas-

the figure is such that S ; able at any toy shop.
the figure just stays AN i
afloat. When pres- By e ,
sure is applied to the %4 V4 i
water, the water rises | = - '
up into the hgure “‘ {‘
through the single hole .. 1% 1
in the bottom, thereby com- Iw;"'."'u."e
pressing the air inside the figure efr es;;ar:ss&:;
and displacing a volume of eyerted on P '
water which is equivalent to  either bottle “\uinay
adding more shot and causing  will cause the o
the figure to sink, Of course dropper to =
the figure must be at first ad- sink.
justed finely with shot but this
1s not at all difficult.
Several variations of the foregoing fingers. The dropper will then sink.

experiment are possible with a pint
“hip” bottle and a medicine dropper.
Fill the hottle with water and insert the
medicine dropper, which will float. In-
sert a cork into the bottle. On forcibly
pressing the cork in, the dropper will
sink to the bottom and remain there if
the pressure is not released. 1f the
cork (and thus the pressure) is now
released so that the dropper rises very

The water which is not compressible
can be seen to enter the medicine drop-
per as soon as the pressure is applied.

One may use a small test tube or a
pill bottle in performing this experi-
ment although it will have to be ad-
justed so tlrat it barely floats inside the
pint bottle. Filling it half full of water
and air will be about right for a small
vial. One can also blow a little ball or

The pill bottle
will
rise at your
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A Botitle Turns

structor

These Interesting Experiments lllus-
trate the Principles Governing the
Transmission of Pressure Through a

Fluid

By Raymond B. Wailes

bulb upon the end of a short length of
quarter inch diameter glass tubing and
use it for the diver.

Two bottles may be
connected with a bent
glass tube and one bot-
tle used as a pressure
bottle and the other as
the diving bottle. The
stoppers must fit tight
in this and also the
other experiments.

A “lung tester”’ can
also be rigged up by
the simple process of
passing a short length
of glass tubing through
the cork and blowing
through a rubber tube
connected to it. The
pressure of the exhaled

brzath causes the diver to
sink.
The sides or

fall and

walls of

d.
comman some bottles can be pushed
inward by the merest
touch of the finger. To demonstrate

this, pass a capillary or small bore glass
tube through the cork and have the bot-
tle flled entirely with water and the
glass tube partially. On touching the
wall of the bottle with the finger. the
glass will bend inward, and as the water
within cannot be compressed, it will
rise upward into the glass small bore
tube. This movement can be more
easily seen if a colored ink or dye
is substituted for the

water.
The merest finger
touch is sufficient to

make the side of a
bottle bend inward,
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Science and Invention

acts That Amaze

When Is Work Not Work?

By Stroking a Cat's

Back You Can Develop a Potential of Several Thou-

sand Volts—Why Isn't It Dangerous?

Can You

Make a Free Toy Balloon Follow You? Why Does
Your Weight Increase as You Descend a Mine,
Yet You Weigh Nothing at the Earth's Center?

By Ernest

ANY folks have learned to re-
I\/I spect or even fear the 110 volt

power lines that enter the
house. Fingers have been burnt, severe
shocks have been sustained, and even
lives have been lost due to the action
of this comparatively low voltage. Yet,
under proper conditions it is possible to
draw a spark about a twentieth of an
inch Jong by bringing a knuckle near
pussy’s nose after her back has been
stroked.

1f the tips of two wires are placed
this distance apart it is found that a
voltage of about 4,000 volts is required
to produce the first spark So the elec-
trical potential on the cat’s back must
be at least several thousand volts. From
this fact one might con-
sider the petting of a cat
as a major electrical
hazard.

If voltage were the
only consideration, the
act of stroking a cat’s
back would be fatal to
both parties. That there

are no serious conse-
quences is due princi-
pally to three facts. 4000 volis!
First, the spark that
jumps  between  your
knuckle and the cat’s

nose probably doesn’t last a millionth
of a second. In the next place, the
voltage of 4000 volts drops almost to

Between the earth and the air six feet above

it there is a difference in potential which may

equal or even exceed that between the wires
of a 110-volt circuit.

Yet both man and cat
are unharmed.

K. Chapin

zero as soon as the spark begins. And
third, the resistance that the charges
encounter from one body to the other
is so great that the current is very
slight indeed. After all it is the cur-
rent rather than the voltage that causes
any serious consequences from an elec-
trical discharge.

For some reason not
yet wholly explained,

the atmosphere is usually charged posi-
tively with respect to the earth. The
electrical potential rises with increasing
elevations at a rate of from 30 to 50
volts per foot. It is seldom less than
110 volts for six feet, though at times
the charge may be less or even re-
versed. A person standing on the
ground is not injured by this voltage
becayse his contact with the ground
brings his whole body and that of
the surrounding air to practically the
same potential as that of the earth.
Even if a current does flow to and
through his body, it is so slight as to
be unnoticeahle except in extreme at-
mospheric conditions such as may pre-
vail during a thunderstorm.

This is a very simple trick, but one
that does not seem to be generally
known. Stroke an inflated rubber bal-
loon with a silk handkerchief. A
charge is thus transferred to its sur-
face. As the charges on the balloon
are attracted by neutral bodies, the bal-
loon will readily approach the hand ex-
tended toward it and may even follow
a person around a room until the
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This man is not working!

charge is lost to the air.

Nearly every year witnesses the de-
velopment of some new and highly
sensitive  device. Great telescopes
gather light from invisible stars and
record their presence on a photographic
plate. By use of mirrors the radiated
heat from a man a mile away can
be concentrated at night on a sensitive
thermopile with observable effect. Pho-
toelectric cells can be used to detect ex-
tremely minute differences in shade.
With all of these devices every effort is
made to gather in a large amount of
light to the receiving instrument.

Now consider the human eye. Sup-
pose it to be looking at the faintest

visible star, a star of the sixth mag-

nitude. No telescopes, no reflecting
mirrors, just an opening a quarter
of an inch in diameter through
which all of the received light
must enter. Someone has esti-
wated that under these condi-
tions about 0.000,000,01 ergs of
light energy enter the pupil per
second. At this rate a person
would have to look at the star for
nearly three and a half billions years to
get enough light to warm an ounce of
water one degree. The photographic
film at the focus of a great telescope
may take minutes and even hours to
register the light from some of the
stars; but the eve, if it can see it at
all, will detect the light almost instantly.
When you (Continued on page 1056)

By properly charging a toy balloon electro-
statically you can make it approach your
extended arm.
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Make

Snap the switch and your voice engraves its
own lasting record.

CST radio experimenters prob-

ably have an electric phono-

graph pick-up handy, or can
procure one at bargain prices now
being quoted by radio shops most
everywhere, Here is what you will
need in order to make your own re-
cordings of either radio or microphone
voice currents:

Have an electric phonograph pick-up,
some pre-grooved record blanks such
as are now sold in all phonograph
stores, some of the new special record-
ing and reproducing needles, a phono-
graph or at least a spring or electric
motor and turntable to revolve the rec-
ords, and either a radio receiving set
or a twe-stage awplitier, and a micro-
phone.

In using the electric pick-up as an
electric rccording device for engraving
the various curves representing the
voice or mmusic on the

Science and Invention

How to Bui

ing It o Your
of th

MAGNETIC '
PICK-UP g =< it
.
OR

4
PIVOT/
DETAIL

N,

MSPECIAL

RECORDING

NEEDLE

k& 1y
5Q. BRASS
BAR

MAGNETIC

snue T’ =3

Fig. I—How the magnetic pickup is supported.

In Fig. 2 several interesting angles
of “home recording” are portrayved.
At “A” is shown one experimental way
of recording radio music by placing the
loud speaker (or a person may speak
into the horn) in close proximity to
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his Home Recording

O utfit

Id an Electric Phonograph

Recorder With Full Instructions for Adapt-

Radio Set to Take Advantage
e Amplifying System

By Randolph Jones

the opening of the phonograph horn.
The sound waves pass up through the
horn and vibrate the diaphragm of the
regular sound-box or reproducer, into
which is secured one of the new re-
cording needles. A pre-grooved record
blank, such as the Victor, is placed on
the turn-table and you are ready to
start recording. If a loud speaker unit
of small size is to be employved it may
be mounted on a piece of wood with a
hole in its center, the wood support
for the unit being placed up inside the
horn, with some felt around the edge
of it. An interesting method for re-
cording is that shown at “B” in Fig. 2.
A loud speaker unit is fastened by tape
or mechanical means to the end of a
tone arm and to the front or cap of the
unit is taped or otherwise secured a
phonographic sound-box. The incom-
ing radio or microphone currents ac-
tuate the diaphragm of the loud speaker
unit and the sound waves set up are
transmitted to the diaphragm of the
sound-box, thus vibrating the needle

arm. Of course, one uses

V-shaped grooves in the
record blank, an extra
weight of from eight to
fifteen ounces is usually
found necessary, placing
this weight on the pick-
up or on the end of the
arm supporting the pick-
up, and in close prox-

a special recording needle

EONEARE: IS in the chuck on the sound
(ROD MAY JOIN box
w s TN FRICTION DIAPHRAGM) e e
Lt AR R Ol Still  another experi-
3' PRE-GROOVED ( N ‘MM e mental recorder com-
RECORD o
prises a cone speaker
unit, mechanically con-

nected to the diaphragm
of a phonograph repro-

imitv to it. In Fig. 1} TTTTHHINE < .| ducer or sound-box as
there is illustrated a OPTIONAL shown at “C.”’
home-made double pivot- SPERIT The illustration “D”
ed arm to be used for RADIO LOUD SPEAKER ey shows how the recording
supporting the magnetic @ ORJEeRSQUISRE NS SOUND BOX needle is moved from
pick-up.  This arm is side to side in the V-
supplied with two sliding O AN G OO C -, groove and leaves a
weights, each provided CLALIIS UNIT characteristic undulating
with a lock screw. As voice record as illus-
will be seen {rom the trated.

drawing, this arm pro-
vides sidewise, as well as
up and down motion.
The regular tone arm on
vour phenograph may be
used ant at least one of
the electric pick-ups fits
on to the enl of the tone
armn in place of the usual
sound-box, the one re-

GROOVE
AFTER
RECORDING

N\

o)

Complete circuit con-
nections through a two-
stage amplifier such as is
shown in Fig. 3 is found
in the average radio set.
Here a magnetic pick-up
is shown resting on a
record and the currents
generated by the pick-up
are passed through a po-

ferred to being the
“Gradean.”

Fig. 2—Several methods of home recording.

tentiometer and then into
(Continued on page1036)
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Look for

Buyéng
d Car

By Arthur George

Cousulting Engineer

HEN a used car is sold “As

Is,” the prospective purchaser

must rely upon inspection and
tests to determine whether or not the
car is a good buy. The Used Car Book
value should also be looked up. In most
cases it is below the selling price; if
equal to the selling price, you may
usually suspect that there is something
wrong with the car.

Proceed to inspect your used car as
{ollows:

Engine for compression, exhaust
smoke and loose bearings : drive the car
up a fairly steep hill and listen for
knocks.

Transmission: try in re-

After vou have purchased a car, you
must accord it good care for smooth
operation. If you heed advance notices
of trouble, you will be well rewarded by
the way your car responds. Here are
a few everyday examples of warnings
that should not pass unheeded.

When the car fails to start on some
rainy morning, the raising of the hood
may make conditions worse. The water
may pour down through the hinge,
right on the distributor. And the sudden
stopping of the engine when driving
fast on rough, weather-beaten roads
may be due to the high tension wire
being shaken out of the distributor
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REQUIRED AT THE TOP
OF THE PISTON
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PISTON SKIRT

Clearance for Pistons

NOISY, smoky engine and

leaky pistons usually means
that the pistons are worn out and
should be replaced. In fitting
them, remember that allowance
must be made for heat expansion,
and that as the head in each case
is the hottest part, it therefore
requires slightly more clearance
than its skirt. Allowance for
each inch of diameter of tle pis-
ton should be .001 of an inch for
cast iron and .002 of an inch for
aluminum alloy.

it to mark the position of the hole until
such time as the tire is re-

verse and the three forward
speeds, watching for unusual

e ek i ENGINE
grindings or jerky noises. dalsen oA
Clutcli: stop and start the AND AND
L fnclite: COOLING  CYLINDERS
car up a steep incline; the SYSTEM —_ Y

clutch should not slip.

Steering gear: note if any
objectionable lost motion
exists.

Radiator: run engine until
hot and note if hill-climbing
makes the radiator boil.

Batiery: inspect top of

. M
batterv and terminals to see RINS

" BATTERY

TRANSMISSION  AND FASTENINGS

OPERATION)
OF BRAKES

paired. But watch the tire.
1f it starts to leak draw out
the nail so that it will not
puncture the tube in another
place. The excess accumu-
lation of corrosive material
on the battery may be the
unsuspected cause of a dis-
charged  battery. Water
thrown up by the car wheels
and collected by these de-
posits on the battery, aggra-
vates the situation.

Several days ago, a nearby

if they are corroded from
leaking cells, and try connec-
tions to see if they have been
eaten by acid.

Tires and rims: determine if these
are of standard size and can be re-
placed. If the car is in good general
condition in regard to these items, it is
a fairly safe purchase.

inspected.

In selecting a used car, there are several points which should be
The most important ones are indicated here.

head. Then too, if battery clamps are
not tight the connections may loosen or
break.

It is not always advisable to pull out
a nail from a tire immediately; leave

HAVE VALVE CAPS

AVOID CORROSION

NAIL IN TIRE SHOULD
BE LEFT TO MARK
PUNCTURE UNTIL
REPAIRED

KEEP THE
BATTERY
CLAMPS
TIGHT

DO NOT DRIP WATER

ON ALL TIRES, WICH WILL ON THE DISTRIBUTOR
ESPECIALLY SHORT-CIRCUIT WHEN RAISING Troubles
ON THE SPARE.  THE BATTERY
AVING purchased
a car, used or

DISTRIBUTOR WIRE
ON A ROUGH ROAD.

Preventing Road

new, you naturally want
it to remain in good

condition as long as
possible.  Quite often,
by heeding advance

notices of trouble, you
can save yourself time
and expense, and add
to the life of vour car.

motorist had to make a tire
change. In doing so the
valve tip in the spare struck
the wheel rim, starting an
unobserved leak. By the time the change
was made the tire was practically flat.
A valve cap on the stem would have
prevented this.

When the engine begins to get noisy
and oil passes the pistons fouling
plugs, and giving off a smoky exhaust,
it is a sure sign that the pistons are
worn and the rings may require re-
newal. In fitting pistons, it is usual to
decide upon oversize parts, these being
in some instances 002 of an inch
larger than the standard. Pistons are
necessarily smaller than the cylinder;
however, iron pistons require less than
half the clearance of aluminum alloy.
In no case should tight pistons be fitted,
as the expansion by heat requires a
certain initial clearance. A safe rule
for piston clearance is to allow for each
inch of diameter of the piston .001 of
an inch for (Continued on page 1027}
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By

The master mind of modern mystery, who has mystified Ex-presidents
Harding, Taft, Roosevelt, Coolidge, the Prince of Wale; and other
celebrities, presents another of his magic series.

Solid Through Solid

WO pieces of board, each
about ten by twelve inches
square and a hall inch thick, are
passed for inspection. After they

have been initialed for identifica- L

tion, they are returned to the
wizard who places them upon a

working upon a shaft, fur-
nish the explanation for this

! A false back and bottom,
i :
H mysterious ice miracle.

—

HOLLOW
JLEGS

small undraped table. A card is
chosen from a deck, and after its
suit has been secretly noted, it is re-
turned to the pack and shutiled. The
spectator, holding the deck, is invited
upon the stage. He stands opposite the
magician at a distance of eight or ten
feet from him. Another spectator as-
sists the magician in placing the two
previously examined boards face to
{ace, and securely fastening them to-

gether, with four bolts and thumb
nuts, which pass through holes at
the corners of the boards. Upon in-

structions from the wonder worker, the
spectator flings the deck of cards, and
strikes the board now held high above
the head of the second spectator. As
the boards are unbolted, the selected
card is found to have mysteriously
made its way in between the two sec-
tions of wood.

The card discovered between the
Loards is a duplicate of the one which
was originally selected. The selection,
of course, is forced. This card is

T T ==

g, L
ke ~ L CARD
S o TOD LARGE (4
d FOR Y
. ENVELOPE | |
i

e i
~
.

/ PLACING
/ /DOUBLE CARD
INTO
- ENVELOFE
CUT AROLND « °0 CARD A
EDGE OF CARD : T

specially prepared
by having a small
headed thumb tack
passed  through
its center. The
back of this card
is covered with
material similar to
that wupon the
table top. Thus
the card is placed
upon the table
top, face down,
and is at a short

1009
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distance, quite in-
visible. After the
boards have been examined and marked,
they are placed upon the table, and the
thumb tack is secretly driven into one
of them, so that the card is attached
face outwards. After a bit of manipu-
lation, the sides of the boards are
shown, save for the one to which the
card is aftixed. They are holted to-
gether, and the wizard is all set to
proceed.

Invisible Fingers

HE magician shows a large, blank

card, which, after being initialed, he
attempts to slip into an envelope. Dis-
covering that the card is a trifle too
large for the envelope, he trims the
edges and puts it into the envelope,
which he then seals. Holding the en-
velope in his outstretched hand, he com-
mands the invisible fingers to write.
Upon again opening the envelope, the

No. 90 of a series of articles on magic appearing monthly.

card is removed, and a spook message
is found written boldly across the sur-
face of the initialed card.

The apparently single card was really
two cards, carefully glued together
around the edge. As the writing is in
between, it is invisible. The card is
larger than the envelope so that one
may cut the pasted edges, thereby sep-
arating the two cards. In the act of
sliding the card into the envelope, the
blank card is slid outside the envelope
and concealed in back of it. The en-
velope is sealed, it is opened, after some
mysterious byplay, and the message-
bearing card removed. The concealed
card is disposed of, with the enevlope.

The card pasted over the one upon
which the writing appears should be
of far lighter weight than the latter.
Thus, the spectator, who has marked
the card for identification, will not be
able to (Contined on page 1025)
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Metal Turning

on a Wood

Most of the Shaping and Finishing Operations to
Which You Subject Wood Can Be Duplicated in

Working with Metals on Your Lathe.
Attachments Are Necessary

By S. Robert Gordon

HE wood turning lathe is truly the

heart of the home craftsman's

motorized workshop, for with it
one may grind, buff, turn, saw, drill,
scratch brush, and sand. One of the
least things a wood turning lathe could
be expected to do is that of turning
metals. But such an oper-
ation is entirely feasible
on the lathe. Small parts,
like pendants, binding
posts, and brass dummy
whistles for toy locomo-
tives, can be turned on
such a lathe.

For turning soft metals
such as brass, in the lathe,
one may fit the work into
the chuck and use some
appropriate turning tool
in the hands as one turns
wood, using a slower lathe speed. With
enly an ordinary quarter inch cold
chisel, held in the hands and rested on
the tool rest, the writer satisfactorily
turned a small missing machine part
on the wood turning lathe. Even a file
held against the turning work will take
off a cut which can be smoothed with
emery cloth.

Cutting metal pipe, tool steel, bar
stock, etc, with a spinning wheel on
the wood turning lathe is being done in
wdustry today, and for the home shop
worker there is offered a metal cutting
wheel a sixteenth of an inch thick com-
posed of bakelite and carborundum which
will be found to be a welcome addition to
the shop. One may cut through a piece
of gas pipe almost like cheese, using
this metal cutting disc, fitted on the
headstock spindle. By holding the end

Science and Invention

Lathe

No Special

of a short length of gas pipe against
such a spinning metal-cutting wheel one
may cut out teeth-like projections on the
end of the pipe which wili prove highly
suited for drilling in brick and other
walls in the absence of a star drill. In
cutting, the wheel does not leave burrs

Below—

With the V-
block in an up-
right position,
ends of round
stock can be

drilled.

A quarter inch
cold chisel is the
turning tool for
brass used here,

on metals as does the hack saw.

Those fancy finishes which one sees
upon some metals are easily reproduced
in the home worl-

shop. One of the
most popular ef-
fects is produced
by tving a piece of
emery cloth over
the end of a wood-
en stick which is
clamped in the
chuck on the head
stock of the lathe.

Metals can be cut
very easily; the bake-
lite-carborundum
metal cutting disc is
used as you would an
emery wheel.

Left—
A disc of emery
cloth glued on
to a dowel stick
gives
against which it
is spun, a beauti-
ful effect.
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For drilling, hold round stock in a V-block.

When holding metals, such as sheet
brass held up against the spinning
emery, a circular spot is produced on
the work. The work is then moved
to make another spot which overlaps
the first spot, and the process is re-
peated until the whole sheet is spotted
in a haphazard overspotting manner.
The effect is unique. One may glue a
small disc of emery cloth on the end
of a wooden dowel stick and chuck the
stick up against the work. The work
should be pushed against the spinning
emery by resting it on a face plate fitted
on the tail stock, and feeding the work
up by the tail stock feed
handle. To preserve this
effect on brass, it should
be lacquered afterward.

In drilling metals on
the lathe one usually
presents the metal to the
spinning drill by feeding
up the tail stock quill. In
drilling holes in the
walls of round stock
such as pipe or round
bars, a little wooden V
block bolted to a face
plate as shown in one of
the accompanying pho-
tographs will be found to
make the job easier.

Likewise in drilling
the ends of round rods
preparatory to tapping,
the same V block will
come in handv. Tt is
placed on a tool rest sup.
port through the aid of a piece of stock
acting as a pillar post. The correct
height required to drill the exact center
of the work is achieved by raising or
lowering the pillar post by the set-clamp
on_the tool rest support.

Do not be timited by the suggestions
which I have made. You will find that
if you exercise ordinary care practice
will enable you to work metals just as
easily as wood on your wood lathe, Of
course heavy work cannot be turned on
a light machine, but you will surprise
vourself by the excellence and finish of
the work. You won’t have to lay aside
projects because you cannot fashion
the materials involved. Tt is well worth
your while to see for yourself what you
can do along these lines. After a while
vou will be actually completing the jobs
which you formerly could only want to
do, and doing them well.

metals,
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Try These in Your
Own Workshop

The Home Workshop Can Be Compared to the

Experimental

Laboratory.

Each Man Tests

Those Ideas Which He Believes to Be Worth

While.

This Month We Present Six Which Have

Been Found Practical

NE of the first principles of
O workshop practice is that you

must keep your bench tidy.
Messy, disorderly, workrooms in which
the tools and spare parts are scattered
about haphazardly will never produce
efficiently or well. Odds and ends can
very conveniently be kept in a drawer
beneath your work bench. The dis-

WORK BENCH

> — oLD
AUTOMOBILE OIL PAN

Don't let small parts clutter up your

work bench—provide a drawer like
this.

carded oil pan of anyv automobile will
serve admirably for this purpose. A
successful way of mounting the pan is
shown in our sketch.

Many of us find it difficult to operate
an emery wheel or grindstone with one
hand and hold the work up against the
wheel with the other. Too often in our
efforts to keep the wheel turning we
neglect the nmaterial, which we are fash-

hRE To
CEILING

HINGED
0 FLGI)R_/

=
With both hands guiding the work,

you can complete your grinding jobs
more satisfactorily.

ioning. You can very
simply  adjust  your
hand wheel so that it
can be operated by foot
power, as illustrated. In
this way, you will al-
ways have both hands
free to guide the work.
This is particularly ad-
vantageous when heavy
or bulky objects must
be ground. The added
attention which you can
give each piece of
work will enable you
to turn out a better
finished article.
Unusual and pleasing finishes can be
obtained on articles built of brass, cop-
per or aluminum sheet, by rubbing
them with steel wool. The rough, whorl
effect makes an attractive pattern. As
the handling of a wad of this material
is a rather tedious and uncomfortable
operation, some sort of a grip or holder

FRICTION CLAMPING
SMALLgrR TAPE BANDS

Ycu would be surprised what an ex-
cellent universal joint ¢an be made
this way.

is very desirable. A good holder can
be made from a child’s hollow rubber
ball.  These are usually about two
inches in diameter. The ball 1s cut as
shown in the sketch. A little more than
half of the ball is used. When stuffed

with the steel wool it allows a firm
grip.
An extremely simple method for

coupling two shafits together is shown
in the accompanying illustration. The
shafts are lined up and a piece of
thick walled rubber hose of the correct
inside diameter is slipped over the ends
of the shafts. The hose should fit the
shaft ends quite snugly. The ends of
the shafts should not be more than a
half inch apart; or the rubber tubing
will permit too much of a twist when

CUT HOLLOW RUBBER BALL

Apply an unusual finish to metal
surfaces with steel wool.

%' GALVANIZED
IRON PIPE AND " T~

HACKSAW CUT
ANGLE NOT IMPORTANT

A real tool, and yet you can get
the parts from a junk heap.

starting, which
might break this
coupling. A two-

inch long coupling
is about right; and
hose with 1§ inch
thick walls is best
because of its

strength. If one
shaft is slightly
smaller than the
other, it can be

wrapped with fric-
tion tape until it
is built up to the
proper diameter.

The shape of the metal clamping
bands, two of which are required for
each coupling, is also shown in the il-
lustration. Brass strips, %4-inch wide
and about 1/16-inch thick, are excellent
to use for this purpose. The pieces are
bent as shown and two holes are drilled
for the tightening screws which can
be round-head, 6-32 machine screws.
After these bands are cut and bent,
they are clamped around the rubber
over the shafts.

The rubber hose can be easily re-
placed when it gets old and begins to
crack. This type of coupling should
not be employeid if a very heavy load
is carried by the shaft; as otherwise,
it might be ripped, due to the inertia
of the load when the shaft is started
turning. For light loads, this is an
excellent form of universal joint, and
one that costs practically nothing to
make. Another advantage is that this
coupling will not transmit vibration.

Why not (Continued on page 1039)

SPLIT THE END

SMALL WEDGE
OF THE}ROUND

DRIVE ROUND
INTO HOLE

Tighten up those creaky chairs.—
Here’s how,
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an

Easily Make

By Joseph Pignone

% VEm—

WEDGE CLAMP ROD

Fig. !

A Combination Squarc-;
Attachment

N Figs. 1 and 2, the author has

drawn one of the most useful and

efficient tool attachments it has been
his pleasure to design and construct.
In unit with the ever popular combina-
tion square, a result is achieved which
possesses inherent advantages over
either .of the tools it combines; the
scope of the square is greatly widened,
and as a surface or height gauge, mea-
surements may be read directly from
the tool itself with ease and precision.
Lastly of course it is compact. simple
and sturdy.

As illustrated in Fig. 2. a divider is
properly altered to this purpose, al-
though inside and outside calipers al-
tered similarly might be better suited
to some purposes. Then also, in com-
bination with the center head of the
square, a divider with its point bent
laterallv at ninety degrees might pro-
vide many additional valuable uses.
Of course if two or more of the slide
blocks as shown in B and C of Fig. 1
are constructed, all of the types mav be
made available. Although the attach-
ment may be dimensioned for any
square, the nine or twelve inch size is
best suited because its head offers more
contact area to a surface plate to as-
sure of greater precision.

Little by way of detailed description
is essential, as the idea is hasically
simple. However, it should be em-
phaticaly stressed that only the best and
sturdiest divider or caliper ought to be
utilized. Take it apart, and anneal the
leg that the adjustment screw bears
against. Then drill and cut it to mount
on the slide head. Two collar standards
must be inserted under this leg to main-

Fig.3

tain the adjustment nut clear of the
ruler face.

The design and construction of the
slide head proper is such that with little
effort, accuracy is attained. No care-
fully planed or filed surfaces are called
for. because the ruler bears against two
sturdy bearing studs. They should be
of ample diameter for strength and of
brass to protect the ruler edge and
graduations. The slide head body may
be formed of one-eighth inch brass or
steel properly cut and bent, while to
make the wedge clamp rod as in B and
C of Fig. 1, procure a short length of
rectangular soft steel stock as wide as
the maximum width of the wedge, and
as thick. Center drill each end so that
in turning the rod will appear as in B
of IFig. 1. Then file the face of the
wedge which bears against the ruler to
a very slight taper, and the opposite
outer face to a decided slant. When the
ruler is inserted, the slightly tapered

Fig.2

face must touch only the ruler and it
must be at least a sixteenth of an inch
from the rectangular hole face in the
slide head.

The attachment is used efficiently
with little effort and possible error. For
surface scribing, clamp the head (as at
A in Fig. 1) at a required dimension X
from the bottom. Then slide the di-
vider head down to approximately the
required point and clamp the divider
head screw. Now adjust the scriber
point finely to the proper place by
means of the divider adjustment nut.
Unclamp the main head and invert and
reclamp it to the proper position as in
Fig. 2. Before reclamping however,
wipe the base and ruler end and press
both down on a plane surface.

A Practical Drill Press

N easily constructed drill press is il-
lustrated in Fig. 3,which, in reality
may be made as accurately as the
average small commercial press. A
highly desirable feature is, that on this
machine, the distance between the table
center and the upright standard is far
greater than on most small presses.
This drill press is built around two
polishing heads of the better grade,
which have split journal bearings. Pre-
ferably, they should be of hali inch
spindle size. As the various makes of
polishing heads are of different size and
form, no definite data is practical here,
although a general description is needed.
Most important of course, is the form
and construction of a suitable standard
or upright on which the mechanism is
mounted. Light channel iron is most
easily procured and worked for this
purpose. If facilities for bending this
material to the bench drill form, as in
(Continued on page 1053)
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Cooking in Triplicate
AVE you a space of about 8 X 8

inches available on your table?
That’s just what yott will need for ac-

commodating this compact electric
table stove, of colorful enamel, nickel
trim and aluminum equipment. You

can prepare a breakfast of poached
eggs, toasted English muffins, and
broiled bacon at the same time; or if
it's dinner vou want, you can cream
potatoes in the griddle, toast sand-
wiches in the rack, while steaks or
chops broil in the deep pan. You will
find a corrugated plate provided es-
pecially for broiling meats, along with
its additional appliances, which include
a griddle for baking and frying; four
egg cups for steaming or poaching
eggs, and a rack to hold them in posi-
tion; and a toast drawer in which both
sides of hread are browned simultane-
ously. Tested and approved in our lab-
oratory.

% ¥

Temperamentless Servant

N these davs of personal freedom and

self-expression, it seems strange to
talk of a model servant who is not
afflicted with temper, an electrical ser-
vant whe will do her best always, re-
gardless of how you behave.
truly portable washing machine! Now
some statistics about tllis ideal helper:
The initial cost is less than $40.00; op-
erating charges are about one cent an
hour; weight, 19 pounds. Based on the
vacuum principle of operation, there
are no meving parts to rip or tear your
clothes. Can be used safely on silks,
linens, woolens and cotton. Tested and
approved in our laboratory.

Names and addresses of manufacturers furnished
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Scientific Aids
to Your Comfort

Equipment Featured in This Department Has Been
Selected Because of Its Novelty, Extreme Practica-
bility, and Reasonable Price

By Mary Jacobs

ETTUCE and celery lose their crisp-
ness, and fruits part with their
juiciness, when they are kept in the
refrigerator for more than a few hours.
This is because the moisture they
contain gradually evaporates.

So that they may retain

Keeping

vegetables

garden fresh.
'f

their {fresh flavor, and
last for weeks \Vlt 1out
deterioration, there is an
enamel container on the

o Note th
market which feeds them holeso:f +h:
water to replace the gradual inner tray through
loss. It cousists of a pan, into the which the moisture

bottom of which a cup of water is
poured. An inner trav above it pre-
vents food from getting wet, while the
air is maintained at saturation point. A
cover fits tightly over the container, so
that other articles can be placed directly
on top of it. It will also keep un-
wrapped sandwiches {fresh.  Tested
and approved in our laboratory.

When 2!/, Makes 40

ERE’S the equivalent of 40 feet
of clothesline within your arm’s
reach . . . eight 274 foot double rods.
This clothes rack, which comes in any
colored enamel, can be fastened to a —

passes.

Annihilating Chilly Weather

F you've ever got up early in the

morning before the steam was up. . .
If you've ever taken a bath in a drafty
Lathroom . . . if yvou've bathed baby in
an improperly heated nursery, vou will
appreciate this portable electric heater.
Its dimensionseare 17X17>4Y4 inches,
and it operates from any outlet. It does
not throw a beam of intense heat, but
distributes it, partly through the inter-
stices of the clover leaf design of the

window or door casing, or on the back AN N

) h A Wi
porcli. A stand 54 inches high comes ‘ (ULt R | ]
with it, should you want it to be sup- ' K] I ;

ported from the floor. It can be swung | ! , '.l
out of the way when not in use, for the } “ﬁ. H il
arms can be maintained in any position. ! MEFR L|
Each arm is equipped with a rubber F“ ,{1""1 I
bumper to protect the enamel finish. ! d, : f E'
Both rack and stand are collapsible, and i ,hl

can be folded away in the broom-closet.
Satisfactory for indoor and outdoor
drying. Tested and approved in our

laboratery.

metal grille, and partly through the top
cpenings. Tested and approved in our
laboratory.

Pop Goes the Corn!

UT west, popped corn is an im-

portant breakfast food. In - the
east, this treat is reserved for picnics
and circus visits, unless one is fortu-
nate enough to own a corn popper. This
aluminum electric corn popper can be
used to prepare a breakfast food the
children will like or for entertaining
company at night. TIts capacity is two
quarts. The cover clamps on firmly so

(Continued on page 1032)

upon request
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Banishing Rust

from Your lools

Electroplating Is Considered a Task for the Ex-
pert Only; Yet the Amateur Can Prepare and
Apply a Coating of Permanent, Non-Tarnishable
Cadmium to Metal Surfaces
By L. Kay Wright

Member American Electrochemical Society

HE layman is concerned with rust

itself and has no interest in the

rather complicated chemical reac-
tion which produces it. The general
result of rust is weakening of the part
cr structure and it is obvious why areo-
nautical and marine fittings should be
rustproofed.

Aeronautical structures are subjected
to the cold found at high altitudes, and
upon descending the chilled metal por-
tions cause condensation of moisture—
with consequent rusting, if not pro-
tected. Craft in operation at the sea-
board, and lake regions in general, are
subjected to continuous corrosive condi-
tions, as spray is always to be looked
for.

Where iron or steel abuts against alu-
minum or duraluminum it is usually in-
sulated by a paper or fibre gasket, but
vibration and alternate heating and
cooling cause the absorption of
moisture, and, of course, corrosion. The
rustproofing method to be described will
eliminate the electrolytic bugaboo,
where steel and dural joints are made.

If small parts, such as small plane
fittings, gusset plates, bolts and nuts,
are to be plated, an ordinary radio or
automobile storage battery of the six-
volt type will suffice; but if large sec-
tions, such as sheets, long tubes, etc., are

Pure cadmium bars are suspended by wires
in the solution, 11 to 2 inches apart. These
form the anodes.

Science and Invention

to be rustproofed, several
cells will be required.

The drawing discloses two
storage batteries connected in
parallel. Any number of them
may be hooked up, as per
sketch. 1f desired, any other
current source may be util-
ized. A direct current dyna-
mo may be employed, provided
a delivery of direct current at approxi-
mately six volts potential is obtained.

A tank of glazed clay, glass, porce-
lain, or even wood (if the latter, it
should be paraffined) may be used as a

41 "WHIP"AROUND |
)\ — CATHODE —
B\, AT 7

| BUBBLES
RISING
FROM
CATHODE

R
A

INSULATOR
ANODE ROD
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A tank of
glazed clay, glass, or
even wood, may be used as
the plating vessel.

plating vessel. The tank selected
should be of ample size, as to length,
breadth and depth, to accommodate what-
ever fittings are to be rustproofed.
Three brass rods or tubes, usually
from 3%4” to 34” in diameter, are laid
across the top of the tank, resting on
wooden insulator strips. Two of the
rods, one on each side of the tank, act
as anode supports, while the center rod

(cathode) is wused to support the
articles to be plated.
The anodes used are of pure

cadmium, obtainable at any platers’ sup-
ply house. For small work it is best to
use the cadmium in “stick” form, which
average from 3§” to 14” in diameter
and about one foot in length. Use soft,
uncoated iron wire, of about No. 18 in
size, to wrap around the ends of the
sticks, and to (Continied on page 1047)

The object to be plated properly connected
to the plating rod. Below—a typical ar-
rangement of plating apparatus.

CONNECTING
WIRES

S
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ANODE
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PLATING TANK
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A Puzzle in the Cloakroom

N the early Nineties, there presided

over the cloakroom of the old Astor
House, at Vesey Street and Broadway,
New Yerk City, a young fellow who
was the talk of the town on account of
his uncanny ability to park his patrons’
garments without the formality of issu-
ing checks.

Despitz numerous attempts to trip
him up in the amazing performance,
Tommy invariably handed out his hats,
coats, canes and umbrellas to their
rightful owners.

I alwavs suspected that the boy em-
ployed some sort of ingenious system,
but he insisted that he depended entirely
upon his “camera eye” and super-
memory, and we failed to discover any
clue to tine contrary.

Tommy was a good puzzle solver, and
almost daily we exchanged riddles and
other wit-sharpeners. On one occasion
I had the satisfaction of “stumping”

Riches Come to

WISE old realtor, who had

amassed a large fortune through
the elementary system of buying tracts
of land in the suburbs of growing
towns and waiting for the rising tides
of population to reach his holdings, de-
cided to give a beneficent object lesson
to his heirs

So he called a meeting of his sons
and their wives and announced his in-
tention of parcelling among them a
nice piece of suburban land, stipulat-
ing in the presentation that their titles
should remain undisturbed for a period
of twenty years.

“Now, John,” he said to the ecldest
son, “you may take as many acres as
vou can afford to carry, and your
wife may take one-ninth of the remain-
der of the tract.”

To the second son, he said: “Sam,
you may take one acre more than John
tools, and to your good wife I will give
one-ninth of what then remains.”

In like manner he dealt with the next

Science and Invention
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Prize Puzzles
to Polish
Your

HE Puzzle King presents the fifteenth of a

series of problems, the solving of which will

him with a puzzie

osed on his own
ﬁatmck. page 1051,
This particular

rack, as shown in our sketch, consisted
of 49 pegs in square formation. To
make my proposition clear, I pegged
nine hats and called Tommy’s attention
to the fact that I had formed three
rows with four hats to the row. “Now
liang up those other eleven hats,” said
1, “so as to have in vour formation of
twenty hats, the largest possible num-
ber of rows with four hats to the row.”
Of course, rows are to be counted ob-
liquely as well as perpendicularly and
horizontally—just so long as the four
hats are in a perfectly straight line.

To show vour answer, draw circles
around the pegs where vou elect to
place the remaining eleven of the
twenty hats, and at top of sheet set
down your total number of 4-hat rows.

Him Who Waits

son, giving him one acre more than
Sam took, and to his wife, one-
ninth of the remainder.

Thus he continued
with  the younger
sons and their wives
until the entire tract
was disposed of.

It then became ap-
parent that the dis-
tribution had been
most equitable, for
each of the seven
couples received a
like  number of
acres.

If all of the land
is eventually sold at
the rate of one dol-
lar per square foot,
how much money
will each of the
seven families re-
ceive for its share
of the estate?

show if your mathematical ability is bolstered up
by logical reasoning.
cember puzzles and solutions will be found on

Prize winners of the De-

TWENTY-FIVE DOLLARS IN PRIZES
AFlRST PRIZE of $i0 will be awarded to

the person sending correct answers to the
two puzzles accompanied by the best ex-
pressed analysis of the Real Estate Problem.

A SECOND PRIZE of $5 will be awarded
for the next best analysis and correct answers
to the two puzzles.

TEN PRIZES cof $1 each will be awarded to
the ten persons who send the next best
analyses of the Real Estate Problem together
with correct answers to the two puzzles.

Answers must be received not later than
noon, March 16, addressed to "Puzzle Editor,"
SCIENCE AND INVENTION, 381 Fourth
Avenue, New York City.

All contestants must abide by the decisions
of Sam Loyd, who will examine all papers and
award the prizes.

Papers of identical merit, tying for any one
of the prizes, will each receive the full amount
of the prize tied for.
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Wrinkles and Recipes

For Broken Rakes and Hose

LASTIC wood is very useful in re-
pairing broken handles. Just give
the inside a coating; have it wired or
otherwise secured with strong cord so

COAT INSIDE OF
CRACKED HANDLE
WITH PLASTIC WOQOD

USE WIRE OR STRONG
* CORD TO HOLD BROKEN
PARTS IN CLOSE CONTALT
UNTIL MATERIAL HAS SET.

that the wood makes close contact. Al-
low to dry and set as illustrated.
After which sandpaper and finish with
a coat of paint. This is an economical
way of fixing broken implements.—/. A.
Westerberyg.

Drawing Pen Attachment

HEN shading a drawing, fine
and heavy lines are sometimes
drawn. To simplify this task the device
shown in the drawing was constructed.
It is simply a piece of metal cut and

CLOSED = FINE

‘h _g——

DETAIL OF LEVER

M

bent as shown. Pressing down on the
strip closes the pen and makes a fine
line; when released a heavy line is made.
—G. E. Taylor.

For the Speedometer Indicator

O remind the motorist when to oil
and grease his car, a small piece of
adhesive tape with the mileage written

lmlm

in ink should be placed on the speedome-
ter indicator on the dashboard. It
should be renewed with each oiling and
greasing.—Jack Ridenour

First Prize, $5.00

Prints From Photographer's
Proofs

HOSE nice looking, quick fading,

dark red colored proofs the photog-
rapher submits for approval to the per-
son photographed can be copied. The
prints will be permanent; but they will
not be as clear and professional look-
ing as the finished work of the photog-
rapher. They will be fuzzy, diffused;
vet clear enough for a record or for
tinting,

If a proof is to be copied, it must be
done at once. The process is simple,
Place the red colored proof face down
on a piece of ordinary photographic
printing paper, grade 2, semi-matte fin-
ish is splendid. If the proof is too
large for the printing frame, use a
hieavy book for a base and cover with
a piece of window glass to hold both
papers flat. Due to the red color of
the proof, about four minutes under a
sixty-watt lamp will be required for the
exposure. When this is developed, as
an ordinary print would be, a negative
print as on left will be obtained. Fix
this print in hypo and dry thoroughly.

This paper negative is now used as
if it were an ordinary film or plate, by
placing it face down on a piece of print-
ing paper and exposing this time about
two minutes under a sixty-watt light.
When the second piece of print paper
is developed and fixed, the finished
print will be permanent and in diffused
tones of gray as shown on the right.
When tinted and mounted in fancy
folders these copied proofs make very
artistic photographs—Ray J. Marran.

Simple Lamp-Cord Holders

T is often desirable to attach floor
L lamp cords, radio cords, and others
to the baseboard or to a moulding. This is
sonictimes done with “horseshoe” nails
or with insulated staples. An easy way

$5.00 is paid each month for 'H:’

and published in these columns.

All others used are paid for at

regular rates. Address: Editor, !
' Werinkles and Recipes. l

best Wrinkle or Recipe accepted ’

te do it without marring the woodworlk
is by using ordinary wire hairpins or,
better yet, the flat steel patented kind.
With wire pins slip the cord into the
pin, twist the ends of the pin a few
turns, and insert them between the wall

WIRE HAIRPIN

—— ey

TWIST NE‘RE;(r ‘.WIRE

BASE- _» SRS ™~
ROARD A NN 5

and the baseboard. The flat hairpins
must have the flared ends clipped off
first and need not be twisted. Either
kind of pin will hold the wire snugly.
—Wayne Sprecher.

Telltale for Water Tanks

HE illustration shows a cheap and
reliable telltale for water tanks. It
consists of an ordinary quart bottle
tightly corked, a cylinder of screen wire,
a bell and a battery.
WATER TANK
e
iy

|'\ It
| FIBER

AR COPPER
i | JCONTACTS

FLOAT

BATTERY
CYLINDER OF
l SCREEN WIRE

The bottle makes a good float and the
screen wire cylinder keeps the bottle in
proper place, so that when the water
lifts the bottle it will bring the contacts
together. close the circuit and ring the
bell—R. C. Demary.

Unbreakable Electric Light Plug

Y using plastic wood and a broken
plug, an unbreakable one can be
made. Insert the two prongs of the
broken electric light plug into the screw
plug. Connect two wires to the prongs
or terminals as shown, place a cardboard

disc on the screw plug and proceed to
mould plastic wood around into the
shape of a plug. Leave for twenty-
four hours before using.—Gusiave
Brush, Jr.



March, 1931

LARGER DRitL
2° STEP
LEAD HOLE

-
POINT OF DRILL
TO BE CLEARED

Fig. |—How to drill large holes effi-

ciently in successive stages, on a light

press.

RILLING of a large

hole such as the bear-

ing in a bracket, in-
dicated by Fig. 1, is a job
that occurs daily. Usually
the hole is drilled at one
operation using one tool in
a heavy drill press. If done
on a light drill press in successive steps,
using drills of different sizes, the work
will not be likely to strain the press and
the position of the drilled hole can be
held more readily.

Start with a small drill, and carry it
through the casting. Follow with an
intermediate size, which will feed
readily Ly reason of the clearance pro-
vided by the first hole. The finishing
drill is then used and the pressure re-
quired to feed the tool is reduced to
about one half. In each instance the
drill employed is of a diameter sufh-
cient to clear the lineal point of the drill
to be usad in the next operation.

Bolts fastening work are of three
general types, the cap screw, hexagonal
head bolt and countersunk bolt. The
recesses to accommodate these in the
work are machined in the drill press,
using tools illustrated by Fig. 2.

The counterbore for seating a cap
screw is made with a pilot of the size
of the biody or shaft of the screw or
bolt. The spot facing, for a hexagonal

DRILL

LOCATING HOLES
FROM ADJACENT

DRILL JOINTLY
FOR
THROUGH BOLTS

Fig. 3—Eliminate guesswork in fastening
adjaceat parts and obtain cleaner and
more accurate, finished work.

Science -and Invention

For the
Home

Machinist

By George A. Luers

Supervisor of Ordnance Design, Nawal
Gun Factory, Washington, D. C.

Do You Know How to Drill Large Holes on a light
Press, Bolt Adjacent Parts, Countersink Boltheads,
Drill Deep Holes, and Turn Eccentric Pieces?

head bolt, is made also with a counter-
bore, having a diameter larger than the
widest part of the bolt head.

The countersunk bolt recess is cut
with a tool having correspondingly
shaped cutting edges. This tool also is
provided with a pilot end to center the
cutters. The tools are sometimes made
by grinding down short broken drills to
provide the pilot ends and in other in-
stances cold rolled steel or drill rod is
used and a double end cutting blade is
inserted in a slot through the bar. A

WORK STATIONARY. HOLE RUNS TO SIDE

DRILL i Z
REVOLVING L
INCORRECT METHOD

WORK REVOLVING HOLE STAYS czﬁTaAL

SYhTIONARY }
CORRECT AND MORE ACCURATE METHOO

Fig. 4—Let the work revolve instead of
the drill and deep drill holes will not run
off center.

third method is to make the cutter of
one bar and drill the end out for the in-
sertion of the pilot. The pilot can then
be changed to meet the needs of various
jobs.

The adjacent part to be assembled on
a job, such as a cap, cover or bracket,
should have bolt holes spaced properly
to insure a snug fit of bolts. On indi-
vidual jobs, jigs are not practical be-
cause of the cost. Under these condi-
tions it is desirable to locate holes from
the bracket or cover. To do this, the
part is temporarily clamped in place,
a drill is selected the exact size of the
bolt hole. With this, each place for
bolting is spotted lightly. This is fol-
lowed by drilling with the tap size drill
as shown by Fig. 3. The lole can then

1017

4 COUNTERSINKING
FOR A CONICAL HEAD
BOLT

Fig. 2—Some of the tools used in sink-
ing bolt heads flush with the surface of
the work.

be tapped, using the bracket
as a guide for the tap. This
method insures reasonably
accurate fit of bolts.

In cases where through
bolts are to be used, the
parts should be clamped to-
getter and the drill run
through both pieces at the same drilling.

When drilling holes of considerable
depth, the majority of times the drill
emerges at the far side of the work off
center. When necessary to drill straight
true holes, central with respect to the
work, the method shown in the lower
view of Fig. 4 has been found to give
the best results.

A job frequently encountered in the
shop is that of the turning and boring
of eccentric parts.

It is advisable to omit the drilling
operations until the work is turned.
Two examples are shown in Fig. 5, in
which the stock is laid off to establish
the offset. The points of offset are then
drilled for lathe centers. By means of
these the work can be swung in the
lathe, using either a dog or the face
plate chuck. The center points allow
for turning, without need for special
offset arbors as would be required if
the work was first bored out. Upon
completion of all the external turning
work, the boring or drilling can then
be completed using either the lathe or
drill press.

SHOWING TURNING OPER-

ATION PR!OR TO BORING\l

BORING
IS LAST
OPERATION

Fig. 5—Eccentric parts should be turned
first and drilled and bored afterwards.
Try it and see the difference.
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The Disappearing Costume

(2381) DMr. Randolph L.
of Auburn, Mass., writes:

Question 1. Some yvears ago in a
musical comedy the following effect
was produced. The company wus ap-
parently dancing in a ballroom. With-
out any cessation of action, the scene
was transformed to that of a garden,
even the appearance of the actress’
clothing changed. How was this done?

Answer 1. The costumes were
made of celophane. Let us suppose red
celophane was wused. Stage scenery
likewise had a covering of celophane.
Beneath the celophane the actors wore
another costume and beneath the celo-
phane, covering each stage setting, was
a second scenic display.

If a red light is thrown on red celo-
phane costumes they lecome trans-
parent and whatever is worn beneath
will show up. When a blue light is
used the red celophane appears black.
The red costume shows up in its natural
color under a white light.

Use Your Old Electric
Light Bulbs

Ryerson

(2382) Robert Trelaine, Chicago,
M., writes:
Question 1. T have a number of

blown out, large, electric light bulbs.
Will you please tell me what use I can
make of them? Also explain the easiest
way of cutting this kind of glass.

Answer 1. The bulbs will serve
several purposes. You tnay use them
as fire extinguishers. The screw bases
are cut off and the necks fitted with
corks. The bulbs are flled with car-
bon tetrachloride. Several of these con-
tainers can be held in wire racks which
are quite similar to the ordinary ring
stands found in any chemist’s equip-
ment. In use the bulbs are flung into
the flames where they break and spread
their smethering contents.

You will be surprised by the handy
flasks you can make. In addition to the
changes already described, the rounded,
globe-like portion, of each bulb is flat-
tened, so that the flasks will maintain
an upright position. full or empty.

By breaking off the tip—in the modern
lamp the tip is concealed by the screw
hase—and filling the bulb with water an
excellent sprinkler is obtained. The
trouble incident to many uses to which
discarded lamps appear to be applicable
i1s due to the thin glass. There is little
strength to it and if the end of a large
bulh is cut off you will make it a weak
vessel.

For use in experiments with alternat-
ing and high potentials the old evacu-
ated lamps must be used. It’s hardly
necessary to mention that lamps of this

Conducted by
Seymour A. Davidson

kind do very well as electrodes, when
performing experiments with high fre-
quency currents.

Now you want to know how to cut
the glass. Try this. Tie an oil soaked
string around the bulb at the point at
which you wish to cut it. Light the
string.  Then plunge the bulb into
cold water. A nice, clean, even, break
will result.

One more method. Make a nick in
the glass with a triangular file. Heat
a glass rod, a clay pipe stem, or a heavy
wire. \When it becomes red hot touch
it to the nick and push slightly in the
direction in which vou wish to cut. The
glass will crack immediately under and
in front of the rod. Heat the rod again.
Reapply it to the glass. Keep this up
and vou’ll be able to cut the most inter-
esting and intricate designs.

Storage Battery Plate Hard-
eners and Binders

(2383) Mr. R. P. Robidoux, Robs-
town, Texas, writes:

Question 1. Please advise what bind-
ing and hardening media are added to
the oxides used for both the positive and
negative storage hattery plates. What
is the average length of time required
for the drying of the plates?

A. 1. Hardeners and binders are oc-
casionally added in the preparation of
the paste which is applied to storage
battery plates to increase the coherence
and the hardness of the plate. A great
variety of substances have Dbeen used
for this purpose. Glycerin and litharge
are probably the best known of
these materials for making hard plates.
but the present practice is to control
the plates’ hardness by selecting the
proper combinations of oxides and solu:
tions rather than to resort to the use of
hardeners. The drying operation is sel-
dom completed in less than a day and
may require several days, according to
the material used.

Sun's Rays Color Glass

(2384) Mr. Stanley Bowden, White-
water, Calif., writes:

Question 1. We have noticed a
strange thing on the California desert.
All glass that has been exposed to the
sun for any length of time turns to a
beautiful shade of violet. The longer
the glass is exposed the deeper and
richer the color becomes. TIs it true that
this change is caused by the glass ab-
sorbing the ultra violet rays from the
sun? Would this changing of color be
confined to any locality ?

Answer 1. What actually happens to
glass, exposed to the sun for a great
length of time, is not definitely under-
stood. It is quite possible that the
actinic rays of the sun produce this
change. They assumed to effect a mole-
cular rearrangement which is easily
hastened by X-rays. Some glasses turn
purple and others green after they have
been exposed to powerful X-rays for as
short a time as 10 minutes. This tech-
nique has heen employed practically in
coloring eyeglasses.

This strange reaction has been no-
ticed in many localities. It is not pecu-
liar to any one clime or altitude, but can
be observed wherever the air is clear
enough to allow the more active sun’s
rays to penetrate.

The Most Powerful
Electro-Magnet

(2385) Mr. William D. Edds, Battle
Mountain, Nevada, writes:

Question 1. I would like to know
how the strongest electro-magnet can
be made.

Answer 1. There is no limit to the
strength of a magnet which can be pro-
duced electrically. The power of the
magnetic lines of force depends entirely
upon the kind of metal used as a mag-
net core, the number of turns of wire
comprising the magnet coil, and the cur-
rent emploved. An increase in the
amount of metal in the core, a greater
weight of metal in the coil, and a larger
current strength give a corresponding
increase in the attractive and repulsive
effect which the magnet will produce.
Soft iron for the core and double cot-
ton covered copper wire for the coil
are the materials generally used.

Retention of the magnetism may be
reduced hv building the core of thin
iron plates dipped in shellac.

The Oracle is devoted to ques-
tions of general interest to our
readers. Direct mail answers
will be given at the rate of fifty
cents per question.
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The Man with

(1} the 9
Grasshopper Mind

OU know this man as well as you know YOURSELF. His
" mind nibbles at EVERYTHING and masters NOTHING.

At home in the evening he tunes in the radio—gets tired of
it—then glances through a MAGAZINE—can’t get interested.
Finally, unable to CONCENTRATE on anything, he either goes
to the MOVIES or FALLS ASLEEP in his chair.

At the OFFICE he always takes up the EASIEST thing first,
puts it down when it gets HARD, and starts something else.
JUMPS from ONE THING TO ANOTHER all the time!

There are thousands of these PEOPLE WITH GRASS.
HOPPER MINDS in the world. In fact they are the very people
who do the world’s MOST TIRESOME TASKS—and get but a
PITTANCE for their work.

They do the world’s CLERICAL WORK, and routine
drudgery. Day after day, week after week, month after month,
year after year—ENDLESSLY—they HANG ON to the jobs
that are smallest-salaried, longest-houred, least interesting, and
poorest-futured!

If YOU have a ‘‘grasshopper mind’’ you know that this is
TRUE. And you know WHY it is true. Even the BLAZING

SUN can’t burn 4 hole in a little piece of TISSUE PAPER unless |

its rays are focussed and concentrated ON ONE SPOT!

A BRAIN THAT BALKS at sticking to ONE THING FOR
MORE THAN A FEW MINUTES surely cannoi be depended
upon to get you anywhere in your YEARS of life!

The TRAGEDY of it all is this: you know that RIGHT
NOW ycu are merely jumping HERE AND THERE. Yet you
also know that you have WITHIN YOU the intelligence, the
earnestness, and the ability that can take you right to the high
place you want to reach in lifel

What is WRONG? WHAT’S holding you back?

Just one fact—one SCIENTIFIC fact. That is all. And when

you know what it IS, then you can easily learn how to apply it;

make it carry you STEADILY, POSITIVELY, AND DIRECTLY
to prosperity and independence.

That fact is one which has been PROVEN and stated by the
world’s foremost scientists and psychologists. You are only ONE-
TENTH as successful as you COULD be! Why? BECAUSE, as
Science says, you are using only ONE-TENTH of your real
BRAIN-POWER!

TEN per cent of his brain is all the AVERAGE person
uses. Hea is paid for ONE-TENTH of what he really possesses
because that is all he actually USES. The remainder lies dormant.
The longer it is unused, the harder it becomes to use it. For the
mind is like a muscle. It grows in power through exercise and use.
It weakens and deteriorates with idleness.

What can you DO about it? That is the question you are
asking yourself, Here is a suggestion.

Spend 2¢c for a postage stamp. Send in the coupon below for
a copy of *‘Scientific Mind Training.’”” There is no further obliga-
tion whatever. You need not spend another penny.

This little book will tell you the secret of self-confidence, of a
strong will, of a powerful memory, of unflagging concentration.
It tells you how to acquire directive powers, how to train your
imagination (the greatest force in the world), how to make quick,
accurate decisions, how to reason logically—in short, how to make
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your brain an instrument of all-arernd POWER. Tt tells you
how to banish the negative qualities like forgetfulness, brain fag,
inertia, indecision, self-consciousness, lack of ideas, mind wan-
dering, lack of system, procrastination, timidity.

Men like Judge Ben B. Lindsey, Sir Harry Lauder, Prince
Charles of Sweden, Jerome K. Jerome, the famous novelist; Frank
P. Walsh, Chairman of the National War Labor Board, and hun-
dreds of others equally famous, praise the simple method of
increasing brain power and thought power described in this free
book. OVER700,000 OTHERS PRAISE IT.

You have only TWO CENTS to lose by writing for your
copy. You may GAIN thousands of dollars, peace of mind, hap-
piness, independence!

Thousands who read this announcement will DO NOTHING
about it. The effort and the will needed to send for this book—
which is FREE—may be lacking. How can these people EVER
gain what they hope for, crave for? They are the skeptics, the
doubters, the ‘‘show me’’ wiseacres.

Other thousands will say, ‘I can lose only TWO CENTS.
I may GAIN a great deal by reading ‘Scientific Mind Training.’
I will send for it NOW. It promises too much for me to RISK
MISSING.”

The thousands who are open minded—who are willing to learn
something to their advantage—will ACT on their impulse to
send the coupon. They will be better, stronger minded for having
TAKEN SOME ACTION about their lives, even if they do noth-
ing more than to READ a booklet about the inner workings of the
mind. For your own sake—and for the sake of your loved ones,
don’t continue to GAMBLE that your future will be bright
whether or not you DO anything about it! Mail the coupon today
-—NOW.

THE PELMAN INSTITUTE OF AMERICA
Suite 323 71 West 45th Street, New York City

Offices in London, Paris, Stockholm, Delhi,
Durban and Melbourne

SNSRI IE NSNS SRANTEEENIINNNNEREReESONStENNNEIts0NiRiuERTN0NaEERnnRRUIRItS

The Pelman Institute of America
Suite323,71 West 45th Street,
New York City

Please send me without obligation your free booklet,
“‘Scientific Mind Training.”” This does not place me under any
obligation and no salesman is to call on me.

Name

Address

GUENUPNENA NI NG VR TR PA AN AUBRREERERERRY,

City State
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| PATENTS SECURED
| TRADE-MARKS REGISTERED

l High-class professional services for
| Inventors and Trademark users are neces-
| sary for Proper Protection. We offer
| you our facilities on reasonable terms.
If you have an invention send us a
model or sketch and description and we
will give you our Opinion whether your
invention comes within the provisions of
the Patent Laws. Our book “HOW TO
GET YOUR PATENT” and Record
of Invention Certificate sent on request.
Delays are Dangerous in Patent Matters.
We Assist our Clients to Sell Their Pat-
ents. TERMS REASONABLE. BEST
REFERENCES.

- ——— e —————— ———

RANDOLPH & CO.

PATENT ATTORNEYS
Dept. 172, Washington, D. C.

INVENTORS FINANCE
CORPORATION

Will send, free of charge, booklet giving informatjon
concerning the proper procedure for ebtaining patents,
arranging pavment on time to cover cost of filing ap
phication, thus assuring immediate protection,
UNION TRUST BUILDING
WASHINGTON, D. C.
Chicago representative—N. E. HEWITT
Room (853, 11l West Washington Street
MAIL THiS COUPON NOW
INVENTORS FINANCE CORPORATION
Dept C, Union Trust Bldg., Washington, D. C.
Please send me particulars with reference 1o above
plan, and information about the way to proceed.

who derive larg-

lNVENTORS est profits know

and heed certain

simple but vital

facts before applying for patents. Qur book, Patent-
Sense, gives these tacts; sent free. Write

LACEY & LACEY

644 F ST., N. W., Dept. 15, WASHINGTON, D. C.
Established 1869

PATENTS

Write for Free Information, HOW TO OBTAIN
A PATENT and RECORD OF INVENTION—
or send drawing or model for examination.
MILLER & MILLER, Patent Attorneys
Former U. S. Patent Office Examiners
Dept. C, 1006 Woolworth Bldg., N. Y. City
261 McGill Building, Washington, D. C.

NVENI!

Mechamca
peciatists for over

20 years. Renderingla
Complete Service to 1=
the man with an ldea

Circular ~ References ~- Guarantee ~ Free-
BERNARD £ HELLER ~ 31 East 17”St. NYC.

Science and Invention

PATENT

March, 1931

ADVICE

CONDUCTED BY JOSEPH H. KRAUS

In this Department we publish such matter as
is of interest to inventors and particularly to those
who are in doubt as to certain patent phases.
Regular inquiries addressed to ‘“‘Patent Advice”
cannot be answered by mail frce of charge. Such
inquiries are published here for the benefit of all
readers. If the idea is thought to be of importance,
we make it a rule not to divulge all details, in
order to protect the inventor as far as it is possi-
ble to do so.

Shoudld advice be desired by mail, a nominal
charge of $1.00 is made for each question.
Sketches and descriptions must be clear and ex-
plicit. Only one side of sheet should be written on,

NOTE:—DBefore mailing your letter to this de-
partment, see to it that your name and address
are upon the letter and envelope as well. Many
letters are returned to us because either the name
of the inquirer or his address is incorrectly given.

Perpetual Motion

(1249) Charles F. Finger, Los An-
geles, Calif,, presents a diagram of a
device which he claims is the nearest
thing to perpetual motion. He claims
that a patent on this has been filed by
The Buoy Motor Company. The device
consists essentially oif an oval shaped
tube fitted with valves in the left leg to
hold back a quantity of water also in
this leg. Balls are so arranged in this
system that they are supposed to pass
down in the right leg and ascend
through the column of water.

A. The idea itself is merely a varia-
tion of an item that appeared back as
far as 1825. It is entirely inoperative
for the simple reason that the down-
ward pressure upon the valves is suffi-
ciently great to prevent the ball in tend-
ing to rise from lifting the valves.
Ultimately, the water comes to the same
level in either leg and then the system
is even more incapable of operation if
such a thing is possible.

Transmitting Electric Power

(1250) Andrew Perry, New Bed-
ford, Mass., submits an idea for trans-
mitting electricity throngh the air
which involves plates of glass or mica
bent to the form of a lhorseshoe or
half-circle, with a high tension plate
in the middle and with outside brass

plates. He asks about the market pos-
sibility.
A. We can conceive of no reason

why your apparatus should work. We
do not know of any fundamental law
of electricity which would allow for
the operation vou hope for. We would
suggest that you outline the reasons for
its assumed operation and what you
would intend to accomplish with such
a system should it only transmit a very
limited amount of power.

Summer and Winter Bed

(1251) MNr. Lucien Biernat, Chico-
pee, Mass, submits an idea for a bed
which will be warm in the winter time
and cool in the summer time. This
change is effected by means of refriger-
ation or heat, passing through steel
tubes in the mattress,

A. We are extremely doubtful that
a suggestion of this nature would in
any way be practical. Maintaining a
mattress considerably cooler than the
body is bound to lower vitality to such
an extent that colds can be easily con-
tracted. Heating the body is also not
a very good idea. It is extremely
doubtful that any manufacturer would

undertake the construction of a device
similar to that which you describe. It
is simple enough that if a room is kept
warm the bed will also be warm. Why
go to the trouble of merely heating the
mattress ?

There are electric blankets on the
market today that will supply the neces-
sary heat and these by conduction will
also heat the mattress enough to make
it decidedly comfortable. They possess
the advantage of having thermostatic
controls, and can be cut off by their
switch.

Seat Indicator
(1252) Thaddeus Stefanowksi,
Hollywood, Calif., submits a suggestion
for an empty seat indicator for the-
atres which will indicate iu the lobby

which seats are empty. He requests
our opinion,
A. The idea is not new. If you will

have a patent search made, you will find
that a great many different types of
empty seat indicators have been pro-
tected. We do not know of any theatre
in which anv of these devices has been
installed and we cannot comment upon
the practicability.

We are inclined to believe that due
to the constantly shifting patronage in
the motion picture theatres, such seat
indicators would be of little value. By
the time a person in the lobby locates
the theatre seat, some other patron
would have moved down to occupy it.
The ushers with their lights would have
to show the people down the aisle be-
cause their eyes have not yet become
accustomed to the darkness.

Water as Fuel for Gas Engines

(1253) H. F. Harn, Toledo, Olio,
requests some information about the
possibility of using water as a fuel for
gasoline engines. Exactly how the
water is to be used is not made clear in
the description.

A. The idea of employing water as
fuel in engines is not at all new. Water
has been decomposed electrically and
the oxvgen and hydrogen have been
combined in the cylinders of a motor
and exploded to produce power. Un-
fortunately, a greater amount of energy
in the form of electrical current is needed
to dissassociate the water than the
motor will possibly produce in the form
of mechanical energy. If you have
discovered a new system for utilizing
water, which tests prove to be highly
efficient, it certainly would he advisable
to proceed with a patent application on
the method outlined. But try it out first.
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At the right is a view of my draft-
ing and specification offices where
a large staff of experienced ex-
perts are in my constant employ.

My Offices
Just Aeross Street
From U. S, Pat,

Protect Your Ideas

Take the First Step Today — Action Counts

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one, you should communicate with a competent
Registered Patent Attorney AT ONCE. Every year thousands of appli-
cations for patents are filed in the U. S. Patent Office. Frequently two
or more applications are made for the same or substantially the same
idea (even thcugh the inventors may live in different sections of the
country and be entirely unknown to one another). In such a case, the
burden of proof rests upon the last application filed. Delays of even a
few days in filing the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mailing the coupon
below.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention to patent
and trademark cases. OQur offices are directly across the strect from the U. S. Patent
Office. We understand the technicalities of patent law. We know the rules and require-
ments of the Patent Office. e can proceed in the quickest. safest and best ways in
preparing an application for a patent covering your idea. Qur success has been built
on the strength of careful, efficient, satisfactory service to inventors and trade-mark
owners located in every state in the Union.

Strict Secrecy Preserved—Write
Me in Confidence

All communications, sketches, drawings, etc., are held in strictest confidence in strong,
steel, fireproof files, which are accessible only to authorized members of my staff.
Feel free to write me fully and frankly. It is probable that | can help you. Highest
references. But FIRST—clip the coupon and get my free book. Do THAT right now.

No Charge for Information
On How to Proceed

The beoklet shown here contains valuable information relating to patent procedure
that every inventor should have. And with it I will send you my "Record of Invention'
form, an which you can sketch your idea and establish its date before a witness. Such
evidenre may lates prove valuable to you. Simply mail the coupon and I will send you
the boeklet, and the "'Record of Invention’’ form. together with detailed information
on how to proceed and the costs involved. Do this NOW. No need to lose a minute’s
time. The coupon will bring you complete information entirely without charge or
obligation.

Clarence A. O'Brien

Registered Patent Attorney

Member of Bar of: Supreme Court of the United States;
Court of Appeals, District of Columbia; Supreme Court,
District of Columbia; United States Court of Claims.

PRACTICE CONFINED EXCLUSIVELY TO
PATENTS, TRADEMARKS AND COPYRIGHTS

L R e TR R S Ty .
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in my offices.

nvVentors'
Wil for o, §

Free Books ¥

CLARENCE A. O’BRIEN
Registered Patent Attorney
53-E Security Savings & Commercial

Bank Bldg., Washington, D. C.
—tar—s

Suite 1106, Dept. D-9, Woolworth Bldg.
New York City

Please send me your free book, ‘““How to Obtain a
Patent,” and your ‘‘Record of Invention” form with-
out any cost or obligation on my part.

(Important! Write or print plainty, and address office
nearest vou)

All drawings and spec-
ifications are prepared

= e e e — 4
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/ Real Training in
S
=« AVIATION

From a 21 year old recognized School

Not just a correspondence course but standard
Aviation instruction by experienced Aviation experts.
There is a place for YOU in Aviation. NOW is the
time to prepare for it. We will help you. Rush
coupon for further information and free booklet
“WHY DO AIRPLANES FLY?’ No obligation.
Courses approved by Aviation authorities. Active
employment service.

Columbia “Tech” School

Local and Correspondence Instruction in All Branches
of AVIATION—DRAFTING—ENGINEERING
1319 F St. N. W., Washington, D. C.

Send me copy of your Free Book showing how I
can get into Aviation and copy of WHY DO AIR-
PLANES FLY?!"

AGATOE o e 5o e my mane m i 1 SHE ¢« o BEA - S. 1. 3-31

PATENTS—TRADE MARKS

All cases submitted given personal atten-
tion by a member of the firm.

Information and booklet free

LANCASTER, ALLWINE & ROMMEL
255 Quray Bldg., Washington, D. C.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model.
WATSON E. COLEMAN, Patent Lawyer
724 9th Street, N. W,, Washington, D. C.

NEW YEAR - NEW IDEA
PATENT YOUR IDEAS *
Call or send me a sketch of
your invention. Phonc LONgacre 3088
1 ' di
FREE | s, Fertine sierk
U. S. and Foreign Patents secured by
Reg.PatentAttorne;
Z’H’POLACHEK Consult. Englneery
Bl (234 Broadway, New York B

UNPATENTED IDEAS

CAN BE SOLD

I tell you how and help you make the
sale. Free particulars. (Copyrighted)

Write W. T. Greene
926 Barrister Bldg., Washington, D. C.

INVENTIONS
PROMOTED

Patented or Unpatented. In husiness over 30 years,
Seud' drawing and descriptions or model, or write
for information. Complete facilities. References.

ADAM FISHER MFG. CO., 205-D,Enright, St. Louis, Mo.
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Among the Inventors

AN

quently move.

Notice to Readers:

appreciable period of time elapses between the filing of a patent and the
date upon which the patent is granted.
We regret that it is quite impossible for us to supply the correct
addresses of persons whose inventions appear on this page, nor can we furnish
information about when the product may appear on the market.
prosecuted the patent cases can furnish the most reliable data.
are available at ten cents cach from the U. S. Patent Office, Washington, D. C.

During this interval inventors fre-

Attorneys who
Copies of patents

Plane-Refueling in the Air Made
Simple

HE gay Lothario of today, has

deseried the road to ride the skies

with a fair miss as his companion. Were
he to announce that the fuel tank was

practically dry when no landing field
was available—it would be just too bad.
Mr. Haverhill is well aware of the pos-
sibility of a situation such as this occur-
ring. According to letters patent nitin-
ber 1,746,966, there is a preventive. All
that is necessary is to dot the landscape
with his emergency refucling statious
which include a tower, storage tank,
pump and hose. These will enable an
aviator to obtain gasoline without com-
ing down to carth.

An airplane would circle the tower
and let down a grappling iron. The
hool is to engage the hose. As the plane
makes contact with the pipe an operator
causes the wpper portion of the tower
{0 revolve so that it keeps pace with the
airplane which is circling it. Simul-
tancously the pumps are staried and the
plane’s tanks can be filled in a few
minutes.

Motor-Driven Hacksaw

LL of our butchers know how to

wield their knives. But when it
comes to bone cutting—well, that's
another story. For the average butcher
it’s just another one of those disagree-
able jobs that has to be done day tn and
day out. However, it is intended that
| his labors should be considerably light-
ened by the use of a hack saw with a
motor—reciprocated blade which has
recently been patented by dark A. Plut
(Patent No. 1,775,692).

t

According to the tnventor the oscil-
lating movewment of the wmotor-driven
blade ts actuated by practically all the
power needed for cutting the bone—
the operator merely guides his tool.

The Bit Brace That Gets Into
Corners

HE bit brace is one of the hardest
working tools in any workshop. Be
it metal or wood that is being worked,
there are very few jobs that can be fin-
ished without the use of this handy im-
plement. But there’s a rub. It's hard

to use in corners even if it is a ratchet
tvpe and getting into tight places pre-
sents usual difficulties. Samuel Harris
through patent No. 1,771,958 has done
away with most of this inconvenience.
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which can be fastened in several differ-
ent positions so that various leverages
may be obtained. The chuck of this
brace 1s wmounted on a swivel joint so
that boring can be done at any angle.

Multifilament Lamp

SUDDEN surge of currvent in the

line, an accidental tap, the rumbling
ibration of a passing truck—any of
these wmay prove to be too great a strain
for the white-hot filament of the clec-
tric lamp which burns so brightly.
Added to the discomfort of doing with-

BN

out light until another bulb is procured
is the expense entailed in replacing a
lamp which might have been expected
to give many wtore hours of service.
Charles Sproesser and Ernst Anton
Lederer have endeavored to eliminate
these inconveniences by providing a
lamp which is the subject of patent No.
1,760,667, with several filaments.

The filament circuitls within the bulb
are so arranged that when one burns out
another is shunted into service.
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Why Electric Clocks
Keep Time
(Contmued from page 980)

chronous and induction motors depend
upon fairly pure wave form for de-
pendable operation, especially the syn-
chronous motors, whose speed is a di-
rect function of frequency. If the fre-
quency varies, the speed varies in di-
rect proportion. And, as we have said,
our clocks are still another reason.

During a recent visit to the largest
electric power plant in the world. the
Hell Gate Station of the United Elec-
tric Company in New York City, Mr.
H. Y. Hall showed us just how they
manage to maintain such narrow limits
of frequency variation. We were sur-
prised at the ingenuity and simplicity
of the system. At a master control
station, a very accurate clock is used.
This is not an electric clock, but one
with a very high grade and expensive
weight-driverr movement. Twice daily,
this clock is checked by radio, the time
signals of the Navy Radio Station,
NAA, in Arlington, Va., Deing ac-
cepted as standard. Each of the power
stations of the company has a dupli-
cate of this clock, with a special dial.
Each sub-station clock is checked thrice
daily with the master control clock, at
9:30 AM, 1:30 P.M., and at 5 P.M.
Thus all of the clocks are kept exactly
alike.

Two Seconds Tolerance

As we have mentioned, the sub-sta-
tion clocks are identical with the master
clock. except the dials. On the sub-
station clocks, a small dial gives the
time in the conventional manner, and a
larger dial is so arranged that the hand
makes one ccmplete revolution in five
minutes. This hand is of natural brass
color. In front of this hand is an-
other hand which is driven by an elec-
tric movement operated from the light-
ing lines. This hand is black, so that
it stands out in bold relief from the
brass haned behind it. An operator, con-
stantly on watch, controls the speed of
the generators so that the two hands
are exactly coincidental with each other
_at all times. The maximum allowable
variation is two seconds in either di-
rection, and.if even this small variation
occurs, it is immediately offset by an
equal variation in the opposite direc-
tion, so that the average is exactly 60
cycles at all times.

Mr. Hall also explained that manual
operation of the speed on the generators
was far more accurate than any form
of automatic control yet invented. This
is true because a governor on the gen-
erator would not take effect until an
actual change of speed had occurred,
and then it would only tend to bring
the speed back to normal, without the
correction factor that is made possible
with manual control. This “hunt” of
a governor permits of variations in
speed which are too wide to give suffi-
ciently accurate control. A glance at
Fig. 1 will show how close the control
actually is.
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OUR OFFER. FOR THE PROTECTION

« OF YOUR INVENTION
YOUR FIRST STEP—The inventor
should write for our blank form,
“RECORD OF INVENTION.”
Before disclosing your invention, a
sketch and description should be
made on our ‘“Record of Invention
Blank”, signed, witnessed, then re-
turned to us and we will place it in
our fireproof secret files. We will also
give our opinion as to whether the
invention comes within the Patent
~ Office definition of a patentable in-
vention. This “Record of Invention”
will serve as “proof of conception”
until the case can be filed in the
Patent Office. There is no charge
or obligation for this service.

VICTOR BUILDING
Qur New Building Neariy Opposite U. S.
Patent Office Specially Erected by
Us for Our Own Use

Write for Our Five Books Mailed Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

7 Contains full instructions regarding U. S. Patents, Our Methods,
Terms, and 100 Mechanical Movements illustrated and described.

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Protection. Informa-
tion regarding TRADE-MARKS AND UNFAIR COMPETI-
y TION IN TRADE.

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Countries, and secure
Foreign Patents in shortest time and at lowest cost.

PROGRESS OF INVENTION

Description of World's Most Desirable Inventions and Press-
ing Problems by Leading Scientists and INVENTORS.

DELAYS ARE DANGEROUS IN
PATENT MATTERS

TO AVOID DELAY: YOU SHOULD. K HAVE YOUR
CASE MADE SPECIAL IN OUR OFFICE to save corre-
spondence, secure protection and early filing date in Patent
Office. You should send us a model, sketch or photograph with
a description of your invention together with $25.00 on account.
We will make an examination of the U. S. Patent Office records
and if it is Patentable we will prepare the official drawings im-
mediately and forward them for approval. If the invention is not
patentable we will return the fee less the cost of the examination.

PAYMENT OF FEES IN INSTALLMENTS

It is not necessary that the total cost of a patent be paid in one
payment. We permit our clients to pay for their applications
in three installments as the preparation of the application pro-
gresses in our office.

ALL COMMUNICATIONS AND DATA STRICTLY SECRET
AND CONFIDENTIAL. INTERFERENCE AND INFRINGE-
MENT SUITS PROSECUTED. Our Large, Comprehensive Or-
ganization has been established for 30 years and offers Prompt, Efficient and Personal
Service by experienced Patent Lawyers and Draftsmen. We shall be glad to have you
consult us or to answer any questions in regard to Patents, Trademarks or Copyrights
without charge.

WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS
Highest References—Prompt Service—Reasonable Terms

.-——————————- WRITE TODAY ™ === mmm s s s S G5 so S oW S5 ow

FREE 1 VICTOR J. EVANS & CO.

i COUPON , Registered Patent Attorneys: Established 1898
= == =wa MAIN OFFICES: 715 Ninth St.,, Washington, D. C.

I BEANCH OFFICES: 1007 Woolworth Bldg., New York City; 1640-42 Conway Bldg.,
l Chlcago, 1ll.; 514 Empire Bldg., Pittsburgh, Pa.; 828 Fidelity Phila. Trust Bldg., Phila-
delphia, Pa.; 1010 Hobart Bldg., San Francisco, Calif.

Gentlemen: Please send me FREE OF CHARGE your books as described above.

I Address
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“Sure, I'll fix it!
a soldering job

can’t bluff me now!”’

“You're #/most as good at fixing things asI am,
Tom, but I'm one jump ahead of you. I do my
own soldering now, because Kester has made
soldering a cinch.”

That's right. You don’t need to be buffaloed
by soldering any longer. Buy a can of Kester
Metal Mender from your dealer. It carries the
right flux for general soldering inside irself, so
that all you have to do is apply heat. You'll get
perfect results, too—a skilled mechanic couldn’t
do any better. The next time you make some-
thing that needs to be soldered, or are repairing
anything around the house, use Kester Metal
Mender. Kester Solder Co., 4201-06 Wright-
wood Ave., Chicago, Ill. Incorporated 1899.

Write for a Free Sample

KESTER

METAL MENDER

-have fun with
B O Cmistry -2 5

Surprise your friends with magic
chemical tricks; make ink, dye cloth,
write secret letters with invisible
ink, pour colored liquids frem a
piteher of plain water! All these
and more chemieal stunts can be
done with CHEMCRAFT Junior.
It's a heap of fun and shows
you useful things to do.

Free Magazine

to every boy who writes
now. Containa chemical in-
formation and new tricks
}§ end etunts to do at home.
Write for your copy now.

The
PORTER CHEMICAL
. COMPANY
146 E. Washington St.
Hagerstown, Md,

PHOTO ENLARGEMENTS

We enlarge or reduce drawings and photo-
graphs for all requirements up to 50 x 100
inches; 50 cents per sq. foot.
NEW YORK SOLAR PRINT CO.
30 Cooper Sq. New York City
Tel. Spring 72—3747

k«mpAlN* CARDS

We quickly
t.ench you by mml or at
achool énspxre time. Enormous
ture. Interesting
work Oldeutnn foremost achoal.
EARN $50 TO $200 WEEKLY
Otto Wieg Md., home-study graduate, made
m ‘his b

12,000 usiness in one year. John
88808, Y., q'eua 28 fnr & show
ford, B. c ned, $200 while taking

82
course.” erte for compleu information.

DETRO [o] LETT
179 Stimson Avenl Sc” OL OF EE‘IR(ﬁT. MICH,
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More Sound Lumber
from Packing Cases

By Roy F. Chander

A Little Care Plus Ingenuity Enables
Into

You to Turn Cast-Off Boxes
Valuable Lumber

Be careful that the j
saw does not engage }
any nails.

Knock the
pieces out
with a block
of wood.
Above, using
the saw to
cut a box
apart.

HERE is a lot of really good

lumber going to waste in this
country day after day. Wood suit-
able for constructional purposes is

being used to heat homes and start the
fire in the morning. Next time you
come into possession of a discarded
crate, box, or case examine it a bit more
clo':ely before relegating it to the wood-
ile.

: Make sure that you do not burn lum-
ber from which you can make that
extra shelf, needed so badly in the
kitchen, or that little smoking stand you
intend to build some day—when you
get a chance. Perhaps you yoursel f
have often felt that a good deal of the
wood that eventu-
ally is stacked up
near the {furnace
could serve a better
purpose if you only
knew how to take
crates apart with-
out splitting the
sides. Careful sal-
vaging of wooden
cases vields a sur-
prisingly large
amount of work-
able, sound, lumber
which you will be
able to turn to good
account in your
home workshop.
Try the sugges-
tions which are in-
cluded in this arti-
cle. The extra time
spent and the slight expenses in-
curred will be amply repaid.

You do not need a saw
and you do not need a
block of wood. Just place
your hammer as closely as
possible to the nails. Press

gl and the job is done.
— )

In reclaiming and salvaging such ma-
terial, you can very well use a nail
puller. This handy tool sells for less
than a dollar and a half. With it, you
can remove nails from boxes and crates
after which the structure falls to pieces.

One may saw the side boards away
from the ends with a hand saw, to se-
cure the longest of the stock. It is no
job at all to hold a wooden box up
against the revolving blade of a motor
shop circular saw in this operation.
Gauge the box along the path that the
blade is to travel for nails, however,
otherwise vou will ruin your saw.

Side and bottom boards can be
knocked off by hammer blows applied
to the end of a short length of a two
by four held against them. This will
prevent their splitting as is often the
case when the boards are themselves
struck directly with the hammer head.

Large crates and heavy packing cases
are sometimes made of poplar which
mars so easily because of its softness
that the best salvaging method is by the

use of an automobile jack and
several wooden blocks of dif-
ferent sizes.  This method
results  without  exception

i A nail ‘puller makes your salvage
work much easier and much more
profitable. Below, automobile jacks
have been used for all sorts of
purposes. Try this the next time

you break up a box.
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in almost a 100 per cent salvage, for it
will remave large boards without mar-
ring or splitting them.

The euds of hboxes and cases are
usually made of dressed stock about
7/8" thick. As the sides, top, and bot-
toms are nailed to this, it will be en-
circled with nail holes after the sur-
rounding wood is removed. These
holes are effectively plugged by ham-
mering into them matches of the “strike
anywhere” variety.

Magic
(Continued from page 1009)

discover anv difference in its thick-
ness, after the mysterious message has
been produced.

The lce Miracle

METAL box with a hinged lid

about eighteen inches long and
fourteen inches wide and of the same
height is placed upon a small skeleton-
frame metal table. The box is tipped
forward and its lid is opened, permit-
ting the audience to clearly see that
there is nothing concealed within the
box. The lid is closed and the box
replaced in its original position. A
bucket, containing water, is now
emptied into the box. A small lighted
oil lamp rests upon a shelf beneath the
table, directly below the box. After the
lamp has burned for a time, the lid of
the box is opened, and instead of the
water steaming, as would be commonly
expected, the performer reaches into
the box and brings forth a large cake
of ice.

The tox has a false back and bottom
secured at right angles to each other
working upon a shaft, as illustrated.
Therefare, the ice, which was originally
concealed inside the box, rests upon the
shelf i back of the box, after it has
been tipped over, and the lid opened.
As the lid is closed, and the box placed
in its original position, the ice re-enters
through the opening in the back. The
water from the pail which is actually
emptied into the hox escapes through
the four hollow legs of the skeleton
table.

Novel Coin Vanish

AGICIANS have long wanted a

coin-vanish glass of water com-
bination. To satis{y this demand an
effect ingeniously simple may be secured
by the use of a stemmed tumbler witha
flat base, instead of an ordinary goblet.
A genuine coin is used.

The coin is placed beneath a hand-
kerchief, held over the goblet, and is
distinctly heard to drop, but im-
mediately upon removing the handker-
chief, the coin has mysteriously van-
ished.

As illustrated, one will note that the
coin, hidden by the handkerchief as it
falls, secretly strikes the base of the
tumbler, thereby creating the necessary
clink. The coin is then palmed in the
hand holding tlie goblet,
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WHAT IS THE

T-& -7

ALL that most people see of the tele-
phone company are a telephone and
a few feet of wire.

But through that telephone you
can talk with any one of millions of
people, all linked together by the
web of equipment of the Bell System.

All its efforts are turned constantly
to one job—to give better telephone
service toan ever-increasing number of
people, as cheaply as.it possibly can.

The American Telephone and Tele-
graph Company provides the staff
work for the Bell System. To it the
operation of the telephone service is
a public trust. It pays a reasonable
dividend to its stockholders . . .
uses all earnings beyond that to im-

and

prove and extend the service.
There are more than §50,000 stock-

holders, and no one person owns so

much as one per cent of its stock.

The Bell System operates through
24 regional companies, each one at-
tuned to the needs of its particular
territory. In addition, the 5000 mem-
bers of the Bell Laboratories staff do
the scientific work which makes it
possible to improve and widen the
service at least cost to its users. The
Western Electric Company, which
manufactures for the Bell System,
specializes in the economical produc-
tion of telephone equipment of the
highest quality.

All these facilities are directly
available throughout the entire Bell
System, at any time or place. . . .
Because of them, every dollar that
you spend for telephone service brings
you constantly greater value and

convenience.

x AMERICAN TELEPHONE AND TELEGRAPH COMPANY %

How To Secure A

%“‘Govemmenﬂ’osiﬁon

TellsAboutThese andOtherPositions
RAILWAY POSTAL CLERK
$1900 to $2700 a year

POSTMASTER
$1200 to $2500 a year

CUSTOMS HOUSE CLERK
$1140 to $2700 a year

INTERNAL REVENUE MEN
$1140 to $2700 a year

R. F. D. MAIL CLERK
$1800 to $2000 a year

FREE Bon K tells how I can holilz you get a Government Job. For
\ vears 1 was Civil Service Exuminer—have helped

thousands. If citizen 18 to 50, vou can qualify. Bend for free book,
»’rme or mail couron TODAY.

Ay e e S . e T o T ——— v— -
A. R. PATTERSON, Civil Service Expert
903 wisner Building, Rochester, N. Y.

Pleusc send me your iree book “'llow to Secure a Government Position.”

{_earn saxophone, cornet, trombone—
. any band iustrument. Be popular. It’s
Y, easy. Learn quicker and gain greater
/| musical success on a Conn. Endorsed
* by Sousa and the world's greatest artists.
< Easiest to play in perfect tune. Many
& A" exclusive features. Yet they cOst no more.
Write for Free Book
/' Free Trial—Ilasy Payments i
on any Conn. Write for Vit
special offer and free book. g f|
Nlention i nstrument.
° €. G.CONN, Ltd. 3

LA

: 856 Conn Bldg. Elkhart,Ind. J
Joseph Falk, Allston, grs.

Mass., earned $8.000.00 Z#F~\{ ' ¥ Ly
phone while in college. 5
Aupeared in 8 countries ; o .. 5
plays 22 instruments, == MANUFACTURBRS ¢ | -

nearly all Conns. BAND INSTRUMENTS =
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EVER USE

this new kind of wood you
mould with your hands?

You've never seen anything like it. Handles
like putty, Hardens into wood. It's actually
wood you can plane, carve, turn in a lathe,
wood that repairs most anything and makes
a thousand things. Discover this amazing
new kind of wood. Fill in and mail the cou-
pon and a BIG 48.:PAGE BOOK OF USES
crammed full of interesting information about

PLASTIC WOOD will
48-Page

be sent you
FREE BOOK of USES

THE A.S.BOYLE CO., Dept. 3-S[-8

Cincinnati, Ohio
Send me—~free—Big Book of Uses for Plastic Wood.

Street.

City State

25 POWER $1
GERMAN POCKET MICROSCOPE

A marvelous German 25 power microacope, size of peneil.
Enlarges diameter 25 times, ares 625 times. Fine lenses give
extra large field and great light. Ounly 434 inches x 34 inch;
weighs but 34 ounce. Used in schools and colleges” thrucut
the country. Fine for biology, geology, botany, nature atudy,
eramining stamps, finger prints, insects. eloth, metals, photo~
raphs and thousands of other things.
ountsin pen elip.

$1 prepaid.  Money back guarantee. Discount for 6 or more.
BINOCULARS 0,200 Glzsses

All makes--$1-$110
Everything in binoculars, fisld glisscs, telescopes and optical
instruments. The fineat and lsrgest sesortment in America.

Jats og gives all information how to chooso the best for your
indiv a al needs at the LOWEST PRICE.

Try America’s. Leading Binocular House First

DuMaurier Co., Dept. 173, Elmira, N. Y.

DRAFTING

Learn at home

¥.'E. KIxG was ‘‘a poorly
paid clerk’’ when he en-
rolled for the home-study
Drafting Course of the
Internationual School of
Drafting. He is now Chief
Draftsman of the U. 8.
Steel Furniture Co., and is
earning more in a day than
he used to earn in a week.

A. J. Hutchins became
Chief Draftsman for the
Ameriean Strawboard
Company and increased D
his salary 300%—also as a result of our training.

There is no doubt that Drafting offers a real opportunity
1o ambitious men and it will pay you to investiguate it.

Mail the Coupon for Free Booklet

| INTERNATIONAL SCHOOL OF DRAFTING |
Division of the
l International Correspondence Schools I
I Box 6246-F, Scranton, Penna. l
Without cost or obligation please send me full
| details of your home-study course in |
' [] Mechanical Drafting O Architectural Drafting I

Equipt with handy

] Ship Drafting [ Structural Drafting

AQATOSS ..ot neses s e |

RSy y S ——
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Short Waves Menace Battleships

(Continued from page 977)

considerable magnitude are induced in
conductors in the vicinity of an en-
ergized antenna whenever their elec-
trical length is such as to approach
resonance with the antenna, and that
potentials are induced in large metallic
bodies, insulated from the ground,
when in a strong field under an an-
tenna. An example of the first kind
is the current induced in standing rig-
ging not broken up by insulators; an
example of the second, is the spark
which can be drawn from an automo-
bile parked under a large energized an-
tenna.”

In other words, if a conductor or any
part of a conductor like a gun happened
to have resonance qualities which prac-
tically made it a receiving antenna for
the shortwave being transmitted from
the ship’s short wave radio antenna,
there is a decided danger that the gun,
if loaded, might be fired prematurely,
Remember that practically all gunfire
on Uncle Sam’s fighting craft is now
controlled by electrical wiring, an elec-
tric spark touching off the firing charge.

There are also three chief dangers
from what is called the “chance reson-
ance condition” between the transmitted
frequency and the length of the con-
ductor attached or in close proximity to
explosives and inflammables:

1. Resonance between the transmitter
and the firing leads of exposed broad-
side or anti-aircraft guns which might
cause premature firing (but not before
the breech, and hence the firing circuit,
is closed up to the firing lock).

2. Resonance between the transmitter
and a gasoline filling hose, which might
result in a spark setting off the ex-
plosive vapor mixture present during
filling operations.

3. Resonance between the transmitter
and the wiring to wing-tip flares on
aircraft in the vicinity, which might
ignite the flares while the planes are
on deck or on the ground, causing
serious fires.

Real hazards, these, and the Navy
research men aren’t through studying
them yvet. However, to guard against
the hazard of a chance resonance be-
tween the transmitted frequency and a
conductor attached to or near ex-
plosives and inflammables, the experts
found that a small filter system could
be devised for firing circuits and all
exposed mounts. Nevertheless, orders
were to shut down short wave transmis-
sion while exposed guns are firing.

As for fuel filling hoses it was
strictly ordered that they be grounded,
the connection being made direct from
the hose nozzle to the filling aperture
before the filling cap is removed and
that it shall be broken only after the
cap is closed. Planes, too, were re-
quired to be grounded to the metal of
the ship.

In the old days, the use of the so-
called intermediate waves, those be-
tween the high and low {frequencies,
meant that any potentials developing in
isolated metallic objects in the field of
the transmitting antennas could be
eliminated by the mere expedient of
grounding the object. The muzzle of
a gun produced no potential of easily
detectable proportions.

Then came the higher frequencies
and grounding was not very effective.
On turret No. 3 of the U. S, S. Texas,
for example, it was found that the
muzzles of guns became quite hot when
a nearby antenna was excited at 16,000
kilocycles (18 meters) at only 1-kilo-
watt outpuyt, The muzzles were ap-
proximately three-fourths of a wave-
length from the trunnions, which would
effectively have grounded them at any
of the intermediate or lower fre-
querncies.

Tl.e guns of turret No. 3, in fact, are
a full wave-length long for certain fre-
quencies, the trunnions being approxi-
mately one-quarter of a wave-length
from the breech and three-quarters of
a wave-length from the muzzle ends.
With the muzzle end of the gun ex-
posed to a high frequency field it is pos-
sible to set the whole gun into oscil-
lation electrically with the result that
low, through readily measurable volt-
ages, can be detected on the gun at the
breech even though this end is quite
well shielded from the electric field of
the antenna by the turret, a bulletin of
the Navy Bureau of Engineering re-
ported.

At this same turret it was found that
the radio energy under certain con-
ditions made it possible to light an 18
to 24 volt lamp by connecting it between
the breech of a turret gun and the tur-
ret; explode a primer in the breech of
the turret gun by using the energy fed
into the turret by a special tuned circuit
arrangement; light airplane running
lights when the aircrait is exposed to
the field of the antenna, and set off the
primers on airplane wing-tip flares.

The U. S. Aircraft Carrier Langley and the battleship Texas leading the fleet during

the training manoeuvres.
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What to Look for in a

Used Car
(Continued from page 1008)

cast irom pistons, .002 of an inch for
aluminum alloy pistons. This i1s mea-
sured by means of a thickness gauge,
inserted between the piston and cylin-
der.

Where the piston fits too tightly, it
is necessary to lap or grind it in posi-
tion in the cylinder, using fine emery
and oil or valve grinding compound,
working over the full length of the
cvlinder. Since the head of the piston
becomes hotter than any other part, it
requires slightly more clearance than
the skirt, as shown in the attached il-
lustration. When the car is first driven
with new pistons, it is advisable to have
a quart of oil in the gasoline, the same
holds true when breaking in a new
motor.

The high compression engine will
knock when run on plain gasoline, with
the slightest accumulation of carbon.
Ethyl fuels prevent knogks, but add to
the expense of operation. To prevent
the slight pounding in the engine it is
necessary to frequently clean out the
carbon. Another method, shown in the
illustration, is available to the car

A HAISED CULINDER HEAD GIVES AN
INCREASE 1N CYLINDER HEAD SPACE
PREVENTING ‘COMPRESSION KNOCKS

o
ONE OR TWO £XTRA
CYLINDER MEAD
- HKETS

VALVE ADJUSTMENT MUST BE MAQE
TO COMPENSATE FOR LIFTING THE
HEAD 1t GVERMEAD VALVE ENGINES

£ 0 i @ i

One or two gaskets inserted between the
cylinder block and the head will silence knocks.

owner. It is to reduce the compression
by raising the engine head. This is
done by adding one or two gaskets in
the joint between the head and the
cylinder block. The usual copper-faced
gaskets are placed one above the other,
being shellacked together and bolted
down solidly under the cylinder head.
It is necessary to compensate for this
on overhead valve engines by adjust-
ment at the valve stems.

Some clutches slip, some grab and
others spin. Most times the fault is
due to carelessness and neglect on the
part of the owner. Observe the rules
and clutch troubles will not occur.

Don’t use the clutch pedal as a foot
rest. Don’t use oil on a dry clutch. It
is permissible to flush with gasoline if
the clutch gets oily or greasy. Never
glaze the discs by slipping the clutch
where a lower gear should be used.
Install floor boards carefully so that
the clutch pedal is not being pushed
forward.  Don’t over-lubricate the
clutch thrust ring to the extent of get-
ting grease on the discs; nor let the
clutch in while the engine is racing or
the discs will ultimately be damaged.
For oiling, a wet type of clutch, use
only the specified grade and quantity
as recommended by the manufacturer.

Science and Invention

1027

One of the many styles
of Burroughs ew
Cashk Machines

announces a complete line of

NEW CASH

A distinet advance embhodying
new principles of operation
and new features of protec-
tion never before applied to
the registering and safeguard-
ing of cash.

This new line of machines
offers such advantages as:
every sale printed and re-

corded ; locked-in totals under
owner’s control; totals of
quantities as well as amounts;
separate totals of cash and
charge sales; detail tape; en-
forced identification of clerks;

For dewmonstration, or

MACHINES

validation of paid-outs or sales
tickets; each customer’s pur-
chases totaled and receipt fur-
nished ; descriptive keys; easy
key depressions. Hand or
electric models. Wide choice
of colors,

Compare the advantages of
these new machines with your
present methods.  Consider
their wide range of usefulness,
ease of operation, absolute
protection . . . and their sur-
prisingly low prices.

special folder, call the

local Burroughs office, or write—

BURROUGHS ADDING MACHINE CO.
6639 Second Blvd., Detroit, Mich.

== =. -~ —

STEADY WORK-—NO LAYOFFS--PAID VACATIONS

gl Travel On

= pas

Many U. S. Government Jobs Open to Men, Women, 18 10 50

. - Uncle Sam’s
. . Pay Roll

$1 900 Year to Commence

SEE YOUR COUNTRY

MAIL COUPON BEFORE YOU LOSE IT

FRANKLIN RINSTITUTE, YDent. Ww-181

ochester, N.

/ Sirs: Rush to me without charge copy of 32-page
book, *

‘How to get U. S. Government Jobs,*

with

l list of positions ebtainable, and full partieulars tell-

ing how to get them.

BN O ume o e 1ol @D L AL 8 vt o) e o o« e o =} E ol 2[orB
& AJQAress. was . ssrsie o oma o o8 inme, Biviyice A K e v e
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HKnow Electricity as
Experts Know It/

More than sixty thousand men have used the Croft lLooks
to step into better positions. The sound, usable material
they contain will give you full mastery of practical elec-
tricity, and fit you for the many big-paying opportunities
gu;:l are constantly opening everywhere in the electricul
eld.

CROFT LIBRARY OF

PRACTICAL ELECTRICITY

2785 pages, 5 x 7', 2045 illustrations
Semi-Flexible Keratol Binding

The Croft Library is a complete electrical educa-
tor. It is founded on practice—on work as it is
actually done. It is jammed from cover to cover
with the kind of hard-headed facts you want.
Croft tells you alout motors, generators, arma-
tures, commutators, transformers, circuits, switch-
boards, distribution systems—electrical machinery
—wiring for light and power—illumination—the
most improved methods of lighting—lamps and
lighting effects, etc.—how to do a complete job,
from estimating it, to completion.

Send no money—Mail this Coupon

FREE EXAMINATION COUPON

McGRAW-HILL BOOK COMPANY, Inc.
370 SEVENTH AVENUE, NEW YORK
Send me the seven volumes of the New Croft Library of Practieal
Electricity on approval for 10 duvs' free examination. At the end

of that time I will either return the books postpaid, or remit & first
payment of $1.50 then, and $2.00 a month for ¥ montha.

4.1 USROS = e
HomeAddress ............ooiiiiiiiiiin.,
City nnd State............. o e el e e e

Position ...

Nan:e of Company.

I
|
!
|
!
I
I
I
|
I
L

the IDEAL “EAGLET”

All balsawood (not cardboard) with 20 in. Size

many features of expensive models. Congtruction
Easy. quick construction: everything

ready to put together: weighs 1 0z. com- soc

plete. Flies like a big one! Get one now

and have some real funi Postpaid

Send 5c for Big 48 po. Catalog and Circular Showing New Models.
IDEAL AEROPLANE & SUPPLY COMPANY, Inc.
22-24 West 19th Street New York City

DRIVER
HOME WORKSHOP

See it demonstrated at the following stores: W. T.
Grant Co.—Sears, Roebuck & Co.—8. 8. Kresge
Co.—F. & W. Grand Co.—Schulte-United, Inc.—
Neisner Bros.—J. J. Newberry Co.

W alker-Turner Co., Inc. Jersey City, N. J.

Training for men of am-
bitien and limited time,

I -
E eCtrlca Concise, comprehensive

course in Theoretical and Practical Electrical

.. H including Math-
nglneerlng ematics and Me-
chanical Drawing.
Students construct motors, install wiring, test elec-
trical machinery. A thorough course designed to be
completed in one college year.
THIRTY-SEVEN YEARS of successful experience
assures you maximum training in minimum time.

Send for free catalog

BLiISS

ELECTRICAL SCHOOL
‘ 163 Chicago Ave., Washington, D.C. “
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It Is Safer to Kiss a Dog

(Continued from page 979)

Unless it is certain that the dog was
not mad, the doctor will give the
Pasteur prophylactic treatment, which
consists of a series of harmless injec-
tions,  This treatment will prevent
rabies. If it is omitted when one has
been bitten by a rabid dog, death will
almost surely result.

If every dog were muzzled for a
period of two years, there would be no
more rabies. The disease is kept alive
by allowing rabid dogs to bite others.
1f this were prevented, all rabid ani-
mals would soon die off.

Even a healthy dog may {frighten
your child badly enough to do harm,
without actually biting. I know of a
family with small children who were
so afraid of the neighbor’s police dog,
which was let loose without muzzle or
leash, that they did not dare to leave
their own front porch. On several oc-
casions, when the dog jumped upon
the children and knocked them down,
their nerves were so upset that they
could hardly eat for several days after-
ward and had to stay home from
school.

Frights such as this, even in the ab-
sence of physical injury, are harmful.
They tend to make the child timid or
moody in after years.

Under all ordinary circumstances,
however. man’s friend, the dog, is a
safe member of the household — far
safer, indeed, than your neighbor's child
who comes in to play with your children
before she has fully recovered from the
measles or whooping-cough.

What has been said with regard to
dogs applies also, to a large extent, to
cats. But pussy is generally cleaner and
more fastidious than her canine rival,
if not so good natured. True, she may
scratch little Anna when she attempts
to dress her in dolly’s clothing, or even
pounce upon Tommie when he ties a
tin can to her tail. But children soon
learn to respect feline dignity after kitty
has given them tit {or tat several times.

Are Cats

It used to be thought that cats could
carry the contagious diseases of chil-
dren. One of the bitterest experiences
of my childhood was the loss of a pet
Maltese cat which was taken away from
me when I was convalescing from scar-
let fever. Nowadays, it is realized that
human beings carry the contagion. The
most serious affliction I ever saw car-
ried by a cat was ringworm. It came
to my attention through the gift an ac-
quaintance of mine gave to his lady
friend. He presented her with a hand-
some Angora, which she foudled day
and night, until a patch of ringworm de-
veloped on her forearm and she discov-
ered the cat had the “mange.”

Cats are the ministers of sanitation,
too, because of their enmity to rats and
other rodents. It is safe to say that if
Europe had been overrun with cats in-
stead of rats during the Medieval Ages,
many millions of lives would have been
saved. The “Black Death,” spread to

Carriers?

mankind by rats and rat fleas, destroved
one-fourth of the population of Europe
during the fourteenth century. In 1664-
65, it carried off 70,000 of the popula-
tion of London, which then numbered
half a million. The toll was so terrible
that the bodies were carried away in
common carts, and every morning the
streets of London echoed with the fa-
miliar cry, “Throw out your dead.”

Her evident faith in cats is well founded.
They can be safely fondled.

And so let us wish kitty nine long
lives and a robust appetite at the ex-
pense of our deadliest foe, the rat.

Another popular children’s pet is the
rabbit. Bunny was once a favorite in
the nursery. And he had a good record,
too. Nobody ever suspected that he
would be guilty of carrying disease to
mankind.

But Science is inexorable. A new
disease, affecting rabbits and carried by
wood ticks or blood-sucking flies from
rabbit to man, was discovered. Hunts-
men and people who were accustomed to
handling rabbits called it “rabbit fever.”
Doctors called it tularemia.

The public became panic-stricken.
Bunny was ostracized from the house-
hold, and hasenpfeffer was banished
{rom the diet of manyv who had hitherte
considered it most delectable. Not alto-
gether without reason, too; for seven-
teen human cases of tularemia were
traced to rabbits sold in a single market
in Washington, D.C.. while nine other
rabbits offered for sale here were found
to be diseased.

But not all rabbits are carriers of
tularemia. Certainly the bunnies sold
in pet shops or raised in rabbitries are
safe and free from the disease. There
is no reason why they should not still
be kept as pets.

The wild jack rabbits, and also the
snowshoes and cottontails, particularly
in the western part of the United States,
are the principal animals affected. In
California and Utah, also, a large num-
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ber of ground squirrels have the disease
and can give it to huntsmen or others
who come near or handle them.

Tularemia is spread from rabbit to
rabbit largely through the agency of the
wood tick, a spider-like creature that in-
fests its fur. It may be carried to man
either by this tick or by the bite of a
blood-sucking fly, the deer-fly, which is
commonly found on horses during the
early summer months in Utah and the
vicinity. Also, if the housewife dresses
an infected rabbit for dinner, she may
become infected through a scratch on
her finger. But neither is in danger of
tularemia from eating the hasenpfeffer
because ccoking destroys the microbes.

1f we remember that only the wild
jack rabbits, cottontails and snowshoes
are likely to be infected with tularemia,
while the domestic rabbits raised in the
rabbitry are practically always free
irom the disease, there is no reason why
we should not allow the children to keep
tame bunnies as pets.

Wild rakbits may spread disease, but
domestic rabbits are safe.

One of the most alarming diseases
transmitted by pets, and one that has
caused much public concern, is the ill-
ness carried by sick parrots, psittacosis
(pronounced sit’a-ko'sis).

A most instructive experience with
regard to this disease was recently re-
ported to the Albany County Medical
Society by three doctors connected with
the Albany Medical College (Drs. L. W.
Gorham, F. G. Calder and J. D.
Vedder).

Last Christmas day, Mrs. A. S, a
woman of 34, received a present of a
South American parrot, which had been
purchased from: a dealer in Schenectady.
On the following day, the bird seemed
ill. Tt drooped in its cage and its feath-
ers rufiled out listlessly. The cage was
badly soiled and the parrot evidently
had diarrhea. No longer was Polly des-
tined to shock or amuse company with
her flippant speech.

Mrs. S. nursed the parrot and cleaned
her cage frequently. In this duty she
was helped by her mother-in-law, her
husband, and her two daughters, aged
5 and 10. But the bird grew worse.

On January 2, 1930, Mrs. S. became
very ill. When the doctor examined her,
he found the temperature high—104 de-
grees. She was coughing a great deal,
and her chest showed signs that looked
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The Best Abridged Dictionary

For Scholarship,
Accuracy, Usefulness

“I can hardly believe | shall ever apply to it any
test it will not creditably sustain. It is an amazing
product of accurate and usable scholarship,” said /
H. L. Seaver, Massachusetts Institute of Tech-

Best because it is based upon the * Supreme Authority”— Webster’s New Inter-
national Dictionary. 106,000 vocabulary terms with definitions,
spellings, pronunciations, and use of words; a dictionary
of Biography; a Gazetteer; rules of punctuation, use of
capitals, abbreviations, etc.; a dictionary of foreign words
and phrases. Many other features of practical value. 1,256
pages; 1,700 illustrations. Look for the Merriam
Circular Trade-Mark —the sign of highest scholarship

and accuracy-
Get The Best
Thin-Paper Edition: Special Merriam Cloth,
$5.00; Fabrikoid, $6.00; Leather, $7.50.

Purchase of your bookseller, or send order and remittance
direct to us; or write for information. Free specimen
pages if you mention this paper.

G. & C. MERRIAM CO.
62 Broadway, Springfield, Mass.

LIFETIME GUARANTEED NoO. I FOUNTAIN PEN

SELLS FOR $1.25 -
e & Use 60 Days—Money Back

P If Not P
Writes S
Likea  Pleased :
$7 Pen. Write for

Free Wholesale
AGENTS! CHANCE Catalog Showing

P TO MAKE $10 to $20 A DAY Over 400 Articles
SPORS IMPT., 1230 AGATE ST., LESUEUR CENTER, MINN.

THE MIDGET SLIDE
RULE

instantly adds, subtracts,
tiplles, ~divides, solves
tion, gives all roots and pOwW-
era. Logarithms, Sines, Cos-
ines, Tangents, Cotangents, etc.
Also gives decimal equivalents,
lettered and numbered drill and
tap sizes.

- The Engine-divided scales are
on whitefinished™ alumlnulrl)l and are grease and water-

mul-
ropor-

WASH CARS!

SAVES
TIME - LABOR-MONEY

Gyv-ro washes_cars in less than half the
usual time. No soup or chamois necded.
Wy Simply attach to ordinary garden hose.
A REAL OPPOR. Wh

. Water Pressure does th k. Inexe
proof, Diameter 4°. rice with Instruction Book.! [TUNITY! — 1007% ensive, Baves its cost many times
$1.50. Pocket Carrying Case, 50c extra, Cash or C.0.D. | |orofit.  Sersational over. Active agents make zood mon-

A\, cy. Write nowfor FREE OFFER.
GY-ROBRUSHCOMPANY
Dept. C-31, Bloomfield, N. J.

new aclling plans make
success cerigin.

Write TODAY!

Catalogue free. Your money back if you are not satisfied.

GILSON SLIDE RULE COMPANY. Stuart, Florida
(SLIDE RULE MAKERS SINCE 1915)

A BIGGER JOB-and YOU'RE THE MAN

Are you hunting a bigger job, or does the bigger ing under the LaSalle Problem Method. Let us show
you how you can do just as well or better. The
coupon will bring you complete information about
our “experience training’’ in the business field you
check, together with details of our convenient pay-
ment plan. Make your start toward that bigger
job today.

job hunt you? Why waste years learning through
routine work, when you can acquire in your spare
time in a comparatively few months the experience
and specialized knowledge which bring promotion
and salary increase? Thousands of men have in-
creased their incomes by home-study business train-

——————— e —— FindYourself'i"hroughLaSalle.’ — e e e ot G e e s

LASALLE EXTENSION UNIVERSITY, Dept.394-R,CHICAGO

Please tellme about your salary-increasing plan for my advancement in the businesa fleld checked. Send also copy

of “"Ten Years’ Promotion in One,” all without obligation
O Industrial Management

O Modern Foremanship

O Personnel Management

O Modern Business Correspondence
O Expert Bookkeeping

OC.P. A. Coaching

O Railway Accounting

O Business Management

O Modern Salesmanship

O Higher Accountancy

O Traffic Management

O Railway Station Management
O Law: Degree of LL. B.

O Commercial Law

Street & Number . S e e S L e 3 1

O Business English

O Commercial Spanish

O Effective Speaking

O Banking and Finance

O Telegraphy

O Credit and Collection
Correspondence

Y04 o PR — o
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BRUSH HOLDER

MILLION
WILL BE SOLD_

GetYour Share,

of the

Big Money

Here is one of the
fustest selling nnd
cleverest utilities
ever placed on the
market

In Assorted Colors
Bakelite With Invisible Surtion
Grip Attachment

ho
al for tooth brushes,
shaving brushes,
clothes brushes, ete.
Attractively design-
of Bakelite in
& variety of beauti-
ful colors and mot-
tied effects. The cll{p
is highly nickel pol-
ished and rustproof.
All that ia necessary
ia to stick it on—the
invisib le rubber
suction cu -
tachment holds like [
iron to any smooth
surface, Several
needed in gvery bath-
room. Retails for
. You make
100% profit selling
to dealers ‘and 2007
profit sel.ing to con-
sumers in full or
epare Lime.

Holds 2 Tooth
Brushes and
Shaving Brush

Also  used a8
Clothee  Drush §
Holder and
Broom Rest

AGENTS MAKE $10 TO $20 A DAY!

Master Brush Holder attraets instant attontion every time you show
it. Every man and woman and every denler is a prospeat. We have
designed an attractive. seli-selling counter display which brings you
volume sulea from dealers. Your prospects at & glance are drug stores,
cigar stores, novelty shops, men’s furnishings atores and hundreds of other
places where dealers will be glad to nceept your unusual ofier.

. Sensational Seller Everywhere-—it's New!
Our amazing sethng plans show you many ways of making big money
selling to dealers outright or o consignnient. A counter display card
of 12 hrush_holders rells to dealers ut $2.00—costs you only $1.00 in 60
car Il’o‘csll Your profit is $1.00 per eard. You can easily place 10 to 20

A

12 to each Counter cards a day with dealers and make

Display $10.00 to %20.00 a day profit. And
This Silent Salesman just think of the tremendous repeat
Does All Your business that you are building.

Selling

Get Started At Once in This Big

Paying Business.

Send For Samples and

Selling Plans Now!
Fall in line for big profits now whila
it's new. Send 25c¢ for a sample or
$1.50 for sample card of 12 packed
on self-selling  display card.  You
make $1.50 clear profit selling to con-~
sumers or use card to take orders
from dealers.

I Guarantee You Sales

You Cannot Lose
T guarantee that you will eell these
Master Brush Holders or refund
your money absolutely. You will
receive full details and selling plans
with your order for single sample
or diaplay curd of 12. Act at once
and reserve your territory.

MASTERLITE MFG. CO.
(Dept. BC-11)
110 E.23rd St New York,N. Y.

TearnMusicin.

A Complete Congervatory Course
EaSY as A‘B‘C on your favorite instrument, un-
der Master Teachers. You will be amazed and delighted
that music can be made 80 easy and interesting. Over
300,000 enthusiastic students. Low cost, easy terms,
Coursesin Piano,Violin,Mandohn,Cognet,Orga_n. t
Trumpet, Spanish Guitar, Hawaiian Guitar, Banjo,
Tenor Banjo, Accordion, Saxophone, Clarinet,
Personal instruction underartists. Satisfaction guar- §
anteed. Send for Free Catalog; gives full details.

NATIONAL ACADEMY OF MUSIC
Dept, 440 702 East 41st Street, Chicago
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LEARN CARTOONING
At Home—In Your Spare Time
The famous Picture Chart Method
of teaching original drawing has
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not, send
for sample chart to test your abil-
ity. and examples of the work of
students earning from $50 to $300
per week. Please state your age.

THELANDONSCHOOL&
1460 National Bldg., Cleveland, O. %
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Learn Public
Speaking

At home—in spare time—20 minutes s
day. Overcome *“‘stage.fright,’’ gain self-
confidence, increase your salary, through
ability to eway others by effective
/apeech. Tite
How to Work h Words.
North American Institute, Dept. 1423
3601 » CI .
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all the world like influenza with pneu-
monia. In spite of conscientious treat-
ment, she became weaker day by day
and passed away on her twelfth day of
her illness.

In the meantime, her husband, acci-
dentally reading a newspaper account of
psittacosis four days after his wife be-
came ill, suspected the parrot and killed
it, burning the bird together with its
cage.

However, it was too late to prevent
infection, because all the members of
the household had been in contact with
the parrot.

On the Wednesday following the
Thursday on which Mrs. S. hecame ill,
her mother-in-law was afflicted with the
same symptoms. On the following Wed-
nesday, both children were sick, and on
Friday the hushand came down. For-
tunately, these four members of the
household recovered.

When the history of the parrot in this
case was studied, it was found to be one
of a shipment of three hundred which
had arrived in this country from
Colombia.

So many cases of psittacosis have re-
cently been traced to sick parrots that
the Government passed an embargo
upon their importation. The gay plu-
maged birds are still forbidden entry
into the United States, unless they have
heen under observation for two weeks.
And with good reason, when we con-
sider that in the epidemic of psittacosis
last Christmas time 169 persons caught
the disease from parrots, of whom
thirty-three died. It seems that the most
dangerous type is the Amazon species,
which is largely shipped to Hamburg,
Germany, and distributed from there
around the world.

Last year there was a tremendous
epidemic of psittacosis among parrots
in South America. A large percentage
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of them died. Other parrots, apparently
in good health when they left port, be-
came ill on the high seas and many of
them died before reaching their des-
tination.

The microbe responsible for psitta-
cosis has not vet been found. It is prob-
ably too tiny to be seen under the micro-
scope. But there is ample reason to
believe that it is abundantly present in
the discharges from the sick parrots,
and that hiuman beings who handle the
birds or their cages are likely to become
infected. And it is a serious disease,
too, since approximately one-third of
the cases prove fatal.

If you have recently acquired a par-
rot, observe the bird carefully. Be on
vour guard if it sits huddled up with its
eves closed or its feathers ruffled out,
or if its head is turned on its shoulder.
Watch out if it avoids the perch, re-
fuses to eat, shivers, or passes frothy
greenish droppings. These are common
symptoms of the disease in parrots,
fraught with danger to the person who
tends the cage.

By all means, avoid contaminating
vour fingers by the soiled cage and be
sure to wash your hands most thor-
oughly afterward.

Some parrots with psittacosis do not
appear ill, yvet they can carry the dis-
ease. Also, it is important to beware of
the bite or peck of the bird. Some of
the serious human cases have started in
this way.

Whatever vour pet, be it dog, cat, rab-
bit or bird, be sure that it is in good
health before allowing your children to
play with it. If the animal appears sick,
if you have any doubt at all, safety de-
mands that you take it to a veterinarian
for an examination.

This will not only protect yourself
and family but also, in many cases, save
the life of your pet.

Building Modernistic Whatnots

(Continued from page 1002)

the level of the surface, or even above
it, where it can be sanded when dry.

As to other imperfections, occurring
in the growth of the tree, loose knots
should be removed, tight knots should
be brushed over with a couple of coats
of shellac to act as a filler, and cracks
should be filled before painting opera-
tions are begun.

For the flling of cracks, knot holes
and other open imperfections, there is
nothing that will equal the crack fillers
that are prepared for use by the addition
of water, forming a paste that fills, dries
hard in a few hours, can be nailed into
and chiseled or sawed like wood. In
other words, it becomes part of the
piece itself. As an aid to anvone mak-
ing nice furniture from poor wood, it
occupies first place.

The painting of the piece will follow
the usual prescribed method — primer
or undercoats, carefully rubbed with
fine sandpaper, followed by the final
enamel coats. Quick drying paints will
expedite matters and give better results

because they will be more likely to dry
free of dust.

The shelves illustrated were all fin-
ished in the same manner, ivory enamel
with the edges trimmed in black. If
modernistic designs or patterns are de-
sired, the sides can be painted in these.

Placed beside an easy chair, one of
these modernistic whatnots becomes a
useful as well as decorative article of
furniture. It provides a convenient
place for a box of candy or for the
smoker’s cigarettes and ash tray, as well
as a place for the favorite books that
he may wish to read while he smokes.

Modernistic furniture is becoming
very popular. We have only to visit
the movies or look in the show win-
dows to realize this. I am wondering
if our readers would like some more ar-
ticles on modernistic furniture, a great
deal of which can be made up out of
otherwise waste materials? We would
be glad to have you express your wishes
with regard to articles of this type or
any other that may interest you.
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Ants Fight Like Humans
(Continned from page 983)

the night a caged wildeat! T have
known them to kill pigs in their sties,
by crawling into their brains through
the snout. It has happened that babies,
who had been left for a short time on
the ground by their mothers, have be-
come their victims.

“The little brother of a servant of
mine in the Tahita mountains of Bri-
tish East Africa, was killed in this way.

“The rvapidity with which Siafu
spread over the body of animate things,
whether man or beast, is amazing. Old
residents in Zanzibar will remember the
sensation that was created when the
wife of a foreign consul, walking with
her husband on the 3 uari minoja—the
fashionable road of African Ceylon—
having inadvertently stepped into a pro-
cession of warrior ants, was so rapidly
infested by the enemy that, wild with
pain and  disgust, she tore off her
clothes and stood naked.

“A friend of mine, who lived near
I.ake Victoria, once told me how a
guest of his, who was sleeping in the
same room, nzar the window, was at-
tacked by Siafu in the middle of the
night, and was already covered with
them when he awoke., He jumped out
of bed, tore off his pyjamas, and started
dancing about, yelling for his boys to
come and pick off the insects. But
when they arrived running, he, instead
of standing still, began boxing their
ears because they did not do it fast

FREE fook - Zells i H e
enough, whereupon they, believing that /10111 otllﬂ's do it}
their master had gone mad, ran out of

the house again, terrorized, leaving him 8

to shift for himself.”
IN LEAGUE

YOU canmake

$422£0%$6%2an hour

with the IDEAL

LAWNMOWER SHARPENER |

This Man Is Doing It—S0 CAN YOU

You've got the chance—the same chance as W. T.
Moore, Twin Falls, Idaho, who made $1,200 net
profits in 90 days—the same chance as Walter Wever,
Middletown, N. Y., who made $1,000 in 4 months—
the same chance as hundreds of others who have
reaped rich rewards with this amazingly efficient
lawnmower sharpener.

Th USE YOUR SPARE TIME. If k d
e u'DEAL" . you work at a trade, put an Ideal
in your basement and earn $4 to $6 an hour evenings and Saturda:;
Lawnmower Sharpener safternoons. E. W. McCormick, Saginaw, Michf’ writes: “Fivﬁ
is a wondertully simple machine Y873 ago I bought an Ideal Sharpener on which I have ground
;#?;,eiltx?;pegg_ggmrgakﬁs of n;g:ers :vtg 5,000hlawnmowers. In the last few weeks I worked at my
. i cally, without trade, machinist, full time 9 ho aday. Ial r
taking the mowers apart. Just which netted me $114.10 clear l;;Sin ®y. Taleo ground 97 mowers

g&ck up the mower, set it in the
Ideal”, make a few simple ad- PAYS FOR ITSELF AND MAKES BIG PROFITS, C, S. Co-
Jjustments and proceed to sharpen. burn, North Little Rock, Ark., writes that his “Ideal’”” Sharp-

In 15 min 5 :
s luxl‘]e'sa‘lﬂf ;’(‘)“’lwfzég l;f,?,%g ener earned enough in 18 months to pay for itself and $1,857.00

?&'“Lh“’ 32£O—geDe§dlng }";(m w:)’x-t:l'lZ orfnadditional machinery.

e charge You fix. No training EE BOOK TELLS YOU HOW-—these men and many
?gugﬁfdt‘éé’dpﬂ"gcﬂii‘fl‘fgﬁa"ébéﬁé‘; others have made themselves independent—built substantial,
and start to sharpen. Hun. permanent, BIG PAYING business with this ideal
dreds of dull mowersin your Sharpener. Send for this book today—It's Free.
locality are waiting to be
sharpened. Sharpens skates
—all kinds—perfectly.

THE FATE-ROOT-HEATH COMPANY,
900-940 Bell Street, Plymouth, Ohio.

Send me the book that tells me how I can make my
spare time worth $4.00 to $6.00 per hour.

Three stages in the life of

g& every ant. The kind of food
> fed to the larvae determines
\ the type of
insect  which

will result. WHEN LITTLE girls wore copper-toed boots and tight-waisted

dresses, and little boys wore kilts—what of the babies?
Swathed in yards of clothes. Scrubbed with unknown seaps.
Few of them expected to live during the dreaded second sum-
mer. Many of them suffering countless ailments because
nobody knew what to do.

A glance back only a generation or so is enough to reveal
o . how fortunate babies are today. Now there are soft, cool

If these vicious ants get into the soaps every aid in food that care and knowledge can
roof of a heuse it is almost impos- prepare sensible, light little clothes . . . and such

Above—Ant eggs.
Next—Larva. Right
—Newkorn insect.

sible to combat them or get rid of them.

This is all the more difficult because
most of the roofs are thatched.

“T remember one occasion,” the
naturalist said, “when this happened
to me. I had a cat, with three kittens.
living on the roof, to reach which she
had to climlr a tree and then jump
across. She carried her children down
when the invaders appeared, one after
the other and saved them all; but I had to
pick out Siafu afterward from the skins
of the lot, including the brave mother.’

It is perhaps as well, say the scien-
tists, that such fighters are unable to
effect treaties of peace among them-
selves for if they did, they might
organize against animal life, and even
against humans, and such a war would
be terrible to contemplate in many re-
spects more so than the great battles
of history.

knowledge of sanitation, and control of disease, that every
little baby should live and grow.

Mothers are indebted to advertisements for their news of
these nursery aids . just as they are indebted for news
of fascinating menus, fadeless curtains, sprightly dinnerware.
Constantly, ways are being devised to make life happier,
more comfortable for baby, the whole family. Laboratories
clean and bright are scenes of goods being tested—being
made safe and pure. When the testing is over—advertise-
ments hasten the goods to you.

No longer marvel (the next time you buy something widely
known) at how fresh, immaculate, fine it is. These are
qualities vou can be sure of in buying advertised merchan-
dise . . . qualitics you must be sure of in buying for the
health of babies, children, any one. It is surprising how
timely and vital the news in advertisements can be! Read
them regularly.
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Make up NOW
for that education
you missed and
get your High
School Certifi-
cate. These 15
amazing ‘‘Ques-
tion and Answer””
books will pre-
pare you for big-
ger pay, business
and social suc-
cess. This new
method teaches )
every High School subject you ough! to know: Correct
English, American Government, Geography, Ancient
and Modern History, Literature, Spelling, Grammar,
Plant and Animal Life, Science, Latin, Physics
Physiography, Civics, Economics.

It’s Fun to Learn
this easy inezpensive way—mnow used in 12,000 High
Schools. All you do is read the fascinating questions
and answers in your spare time aof home. A few min-
utes and afew centsaday willbring yourichrewards.
Increase your earning power; improve your social
standing; qualify for your High School Certificate.

$i§§ after FREE Examination

Put this million dollar high school in your home on

FREE trial. Send no money—pay nothing on delivery.
Just examine the books 6 days absolutely without cost.
Mail them back at our expense if you aren’t delighted.
Otherwise, send $1.85 first payment and then only $3 B
month until the amazingly low price of $24.85 has been
peid. Is this offer too good to be true? Send your name
end address NQOW for FREE examination. No obligation.
High School Home-Study Bureau, Inc.

Dept. 3793, 31UnlonSquare,New York,N. Y,

—— The MINUETTE
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vl ¥ Super power-
ok ful set with na- Gmple*e
& th!(ll-W‘lde range “ 'ﬂ\T be

and magnifi-
cent tone qual- w‘ u s
ity. New Utah Full Flux Dynamic
Speaker and finest component
- parts. More sensitive and selective
than most ‘‘big” sets! Beautiful
walnut _cabinet. 914x1214x2034 in.—entirely self con-
talned. For 50-60 cycle 110-120 voit A.C. current. Regular
£569.50 value. Order direct now at this specialintroduc-
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"‘Cooking a Banquet

(Continued from page 934)

know all that his waiters and cooks
know, and have a pretty accurate
knowledge of the appetites of his pas-
sengers. He must also have an under-
standing of the little fourteen-foot hox
that embraces every corner and every
bit of the space. The alley is lined
with racks filled with aluminum, per-
fectly polished. The ranges, the ovens,
are hlack. But everything is spotless.

The aluminum space given to the
pantry has a sink and tiny work table.
It is just wide enough for the pantry-
man to work with his hands without
turning about very much. All about
are convenient places to put salads and
ingenious dishes.

In the dish-washing space there is a
sink with two tables, and above it there
are ten slots, each sized for some par-
ticular dish or place, into which the
plates go from the top. Then there is
the ice hox and the range and the
warming cabinet and the broiling oven.
The fire—and it’s a hot one—is made
from charkets, which cost sixty dollars
a ton, but which generate just the right
amount of intense heat.

Also included are the coffee tanks,
and evervwhere racks where various
utensils are placed. Handy to every
part of the tiny compartment is the
refuse removal syvstem, where it can
be opened quickly for dropping in the
unwanted food. There is no waste mo-
tion anywhere; no going from table to
stove, to cuphoard, to garbage can, to
flour bin, to stove. It just can’t be
done.  Everybody wants to eat and
there isn’t time—and there isn’t room.

Col. G. H. Emerson, of the B. and O. R. R,,

inspects the air-cooling device.

In the tiny kitchen there is always
food enough for all who want some-
thing to eat. The stewards pride them-
selves on this. First, by using that
well-known law of averages, they can
tell very closely just how many pas-
sengers will be with them on any par-
ticular day of the week and on any
particular run. And according to the
type of passengers they estimate the
food required. But there is always
something in reserve for the unex-
pected.

“A man tried to catch me,
of the stewards after showing

’ said one

the

wonders of his fourteen-foot box. “He
asked for a caviar sandwich, and
didn’t expect to get it. But I had it
for him.

“One day, on one of my runs, a
whole parcel of college boys got on un-
expectedly and wanted a banquet!
Well, I had no advance notice, hut, he-
lieve me, we gave ’em their banquet
fromi soup to nuts! As a consequence
the crew and I didn’t have much to
cat that night, and there wasn’t any
surplus to report the next day.”

Acrobatic Waiters Who Can Juggle!

Of course the railroads have stores
along their lines. But the fast trains
Letween New York and Chicago and
Boston, and Washington and Balti-
more have to count accurately on their
short runs. Transcontinental trains
have compartments below the floor to
carry extra food. Then they may wire
ahead for additional supplies.

But, with all this, the steward must
depend upon the well-known law of
averages to do the trick. This law is
the surest thing there is, and helps to
make his reputation, if he abides by it.

For example, the steward knows that
out of every hundred persons, eighty-
five will wish coffee and fifteen will
order tea. Thirty-Ave will want roast
beef. After roast heef, chicken comes
next in favor, then fish, chops and
steaks. For dessert most travellers
order fruits, fresh or canned. Pud-
dings come next, then apple pie. Ice
cream, of course (of which nearly a
million quarts are served annually)
comes fourth on the list of favorites
for dessert.

And don’t forget the waiters. They
have had a course of rigid training
before being put on trains. Carry-
ing a big tray of slippery dishes while
the train is making sixty miles an hour
or lurching around a double curve is an
art.

Scientific Aids to Your
Comfort
(Continued from page 1013)

that it can be tipped upside down, when
all unpopped kernels will drop out.
The stand prevents its ruining the
table; the long handle remains cool even
when the bow! gets hot. Tested and
approved in our laboratory.

Ty i -
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The Pygmy Planets

(Continued from page 985)

asteroid was named Ceres.

The next vear Olbers, while search-
ing for Ceres, found a second minor
planet which, by rare chance, happened
to he near Ceres at the time. A third
was found by Harding in 1804 and a
fourth, again by Olbers, in 1807. These
four asteroids (which have diameters
as follows: Ceres, 430 miles; Pallas,
304 miles; Juno, 120 miles; and Vesta,
240 miles) are by far the brightest, and
after the discovery of Vesta, no other
members of the group were found for
38 years, because astronomers did not
search for sutficiently faint objects.
(See Fig. 1.) Quite a number were
added during the years succeeding 1845,
but it was not until 1891, when Max
Wolf introduced photographic methods,
that their number began to multiply
enormously. No Jonger was it neces-
sary to measure and painstakingly re-
measure every star in the field of the
telescope. A photograph of several
hours’ duration recorded the positions
not only of the stars and asteroids hut
enabled the astronomer immediately to
distinguish the two by the motion of
the latter during the exposure. (See
Fig. 2.) As many as 100 asteroids have
been discovered in a single vear by this
method until now well over 1500 objects
have been located and there are, doubt-
less, many more still waiting to be dis-
covered.
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Fig. 3—Diagram showing the orbits of Venus,

Earth, Eros and Mars. The ends of the short

dotted lines joining the paths of Eros and

the Earth mark the positions of these planets
on the dates given near each line.

The orbits of the minor planets lie
between the orbits of Mars and Jupiter.
Their periods of revolution about the
sun range from one vear and nine
months to alimost fourteen years. There
are probably a dozen asteroids, other
than the original four, that have diame-
ters between 150 and 100 miles. Pos-
sibly one hundred and fiftv more have
diameters exceeding 50 miles, but the
great majority are still smaller, down
to 15 miles, 10 miles, or even less in
diameter. Most of these sizes are esti-
mates based on the observed brightness
of the planetoid and an assumption
about the ability of its surface to re-
flect sumlight, but they are probably
correct as regards order of magnitude.
Swarming as the leavens are with
asteroids, only one, Vesta, ever attains
naked-cye brilliance. Eros, at closest
approach, fails of this objective by

some two or three times. The majority
of asteroids are, however, much fainter.
Vesta’s brilliance, despite its diameter,
(it being the smallest of the original
four) must be attributed to a white sur-
face of relatively high reflecting power.

9 A
Lary or JUP\“e

Fig. 6—A, original orbit of the asteroid. The

close approach of the asteroid to Jupiter, at

C, causes a change of orbit to B, owing to
the attraction of Jupiter.

Tn order to escape from the earth, a
projectile would have to be shot away
with an initial speed of about seven
miles a second. From the moon the
velocity of escape is about 8000 feet
a second. From Ceres, the largest as-
teroid, any object, for example a rifle
bullet, projected with a speed of 1700
feet or more a second would never fall
back to the surface, while from little
Eros, which is only fifteen miles in
diameter, an ordinary base-ball thrown
with an initial speed of 55 feet per
second would leave the planet never to
return. On Eros it would be a simple
matter for a man to “play catch” with
himself, by throwing the ball entirely
around the planet and catching it on
its return.  No matter how he threw
the ball it would always return to the
starting point provided only that the
original speed was greater than 40
feet per second and less than 55 feet
per second. Of course he would have
to take the precaution of always throw-
ing the ball parallel to the planet’s sur-
face. Such a game of catch might,
however, be a trifle monotonous. A fter
tossing the ball far into the east, a man
would have to wait more than an hour
and a half until the ball would come
flving back to him from the west. Ii
he decided to take a nap in the interim
and happened to oversleep, the damage
would not be serious. He could catch
the ball on its second or any subse-
Guent round for, if left to itself, the
ball would continue to circle the planet
like a tiny satellite.

On Eros, the small gravitational at-
traction would be notable in other ways.
Walking would be rendered rather difti-
cult. The accustomed force, that raises
the body’s center of gravity but an inch
or two from the ground on our planet,
would send a man flving a hundred feet
or so into space. With as little effort
as a terrestrial runner takes an ordi-
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nary hurdle, the same runner on Eros
could leap as high as the Empire State
Building, tlie tallest structure on the
earth. (See Fig. 5.) Nor would he
be in any particular danger for he
would float down far more gently than
a parachute-jumper, and strike the
ground with a force no greater than
that of the terrestrial hurdler. It would
require no tremendous strength to lift
a freight car, weighing 30 to 40 tons,
high over one’s head. (See Fig. 4.)
These asteroids, of course, are airless,
like the moon, for their gravitational
forces would be unable to hold the swift
moving molecules of gas that form
an atmosphere.
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Fig. 7—The Trojan group of asteroids which
share the orbit of the planet Jupiter.

We know that Eros, and many other
asteroids as well, are rotating on their
axes. The evidence of this is a regular
recurring variation in brightness, as
if one side of the planet were darker
and thus reflected less light than the
other. The length of the day for these
minor planets ranges from about 3
hours on Eunomia to almost 9 hours
on Tercidina. Eros turns in 5 hours
and 16 minutes, a period that still holds,
as observations ohtained during the past
few months indicate. In the case of
Eunomia we have unmistakable evi-
dence that the direction of rotation is
the same as that of the earth, from
west to east.

What are these asteroids? Are they
pieces of a much larger body that burst
into fragments long ago? Or are they
débris that, for some wunaccountable
reason, failed to collect into a single
planet when the solar system was
formed? The first hypothesis, that they
originated by disruption of but one
body, is quite untenable. K. Hirayama,
however, has found several groups of
asteroids whose present orbits are such
as to suggest that a break-up of a
larger body might possibly have been
responsible for each of the respective
groups. For the present, the origin of
the asteroids must remain a subject for
speculation.

The old woman who lived in a shoe
had an easy life compared to that of
astronomers, To keep track of 1500 or
more children is a task that most of
us would shun. Not the least of the
difficulties is the fact that the asteroids
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refuse to contintte in the same orbit year
after year. A large part of their way-
wardness must be attributed to the ac-
tion of Jupiter, whose gravitational
force is quite sufficient to warp the orbit
out of shape. (See Fig. 6.) It is not
surprising that some asteroids occasion-
ally get lost. Aethra was lost immedi-
ately after its discovery in 1873 and, in
spite of frequent search, was not found
again until 1922.

We should not fail to note one par-
ticularly interesting set of asteroids,
known as the Trojan group, owing to
their having been named after heroes
of the Trojan war. These planets have
yielded completely to the insistence of
Jupiter’s pull and share the orbit of the
giant master, though situated 60 de-
grees away, so that the sun, Jupiter,
and asteroids stand at the vertices of
an equilateral triangle. (See Fig. 7.)
Four of the Trojans, Achilles, Hector,
Nestor, and Agamemnon precede
Jupiter, while the remaining two, Pa-
troclus and Priamus, are sixty degrees
behind. It seems rather singular that
the bosom friends, Achilles and Pa-
troclus, should thus be separated for all
time by 120 degrees.

But why the recent interest in Eros, as
indicated by the opening paragraph?
The orbit of the planetoid with respect
to those of the earth and Mars is
shown in Fig. 3. Owing to the peculiar
shape and size of the orbit, a very close
approach of Eros can occur but once or
twice a century. One occurred in 1894,
four years hefore the planet’s discovery.
In 1901 it came within 30,000,000 miles
of the earth. The nearest Eros can ever
come to the earth is 13,840,000 miles
and the January 30, 1931 apparition
was within 2,500,000 miles of this mini-
mum.

Why Eros Interests Astronomers

As in 1901, astronomers took advan-
tage of the close approach to determine
with extreme care the exact distance
of Eros from the Earth. It is fairly
easy to draw a diagram similar to that
of Figure 3, showing the Sun and
planetary orbits on a very accurate rela-
tive scale. It is much more difficult to
determine the precise value of that
scale. If, however, we are able to mea-
sure with precision a single distance
represented on the chart, e.g., the space
between the earth and Eros, all other
distances become known. The actual
distance to Eros is, for astronomers,
merely a stepping stone to a more ac-
curate determination of the size of the
solar system. The distance of the sun,
according to the mean of the best older
determinations, is about 92,870.000
miles with an uncertainty of 10.000
miles or so. The purpose of the 1930
and 1931 Eros observations was merely
to decrease the already small margin of
uncertainty. The method of observa-
tion requires little explanation. Eros
is so near the earth that its apparent
position among the stars depends ap-
preciably upon the observatory’s loca-
tion upon the earth. Simple survey-
ing methods are employed. By com-
paring observations made at different
observatories, the astronomers can cal-
culate the distance by triangulation.
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Andree's Photos Reveal His Fate

(Continued from page 989)

ended the lives of three very gallant
gentlemen.

The films taken by Andrée and his
companions were developed by Profes-
sor J. Herzberg, of the Photographic
Laboratery of the Royal Technical

University, Stockholm, whose story of
is as follows.

his {feat
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A facsimile of page 11 of Andrée's diary,

containing the latter part of the entry he

made on July 12, 1897, when the balloon
was motionless over the ice.

Tt was with very small hope of being
able to develop the Andrée pictures, or
even obtain any traces of pictures, that
I received the rolls of films handed to
me for examination and treatment. A
latent photographic picture grows
fainter in time and even disappears,
especially if the time of exposure has
been short—a factor which, in the pres-
ent instance, had to be considered.

We also knew that the celluloid of
the film sonwetimes acts on the emul-
sion coating, producing in the course
of time an ever-increasing, veiling-
effect.  This leads the manufacturer
always to fix a period within which the

ﬁ.ﬁ.’* o~

-.'_"’.—*—‘\..

film must be developed if the picture is
to be a clear one.

Regarding the films which the An- |

drée Expedition took, this period ended
in February, 1898. On the other hand,
there are films which have been prop-
erly exposed and which, between ex-
posure and development, have been pre-
served in a cool and dry place, or not
subjected to great variations of tem-
perature, which have given serviceable,
even though greatly veiled, negatives
after ten, even twenty years.

On examining the contents of the

copper cylinders containing the Andrée |

films, it was found by the way in which
they were rolled that, of the seven
rolls, four had been exposed.

All the lengths of film down to the
spool were wet, some of them to such
an extent that the layer of emulsion
came off from the underlying celluloid
if merely touched by the finger.

My first step, after numbering and
weighing the cylinders, was to unroll
the films from the spools and to dry
them. This had to be done with great-
est possible caution because of the de-
composed condition of the emulsion
layer. 1 succeeded, however, without
injuring the emulsion layer, in separat-
ing the film from the back of the un-
derlying roll, to which, of course, the
moist laver of gelatin was firmly stuck.

These preliminary experiments were
made to discover the nature of the ma-
terial before me, and also to find suit-
able and risk-free methods. My task
was to rescue from the susceptible and
valuable materials the traces of pic-
tures which might possibly be con-

cealed there, and to waken to life the |

seed sown one-third of a century ago.

The problem was to find a developer
whose energy would be able to bring
forward the hidden, latent pictures,
without allowing the “veiling” ten-
dency of the emulsion to predominate.

Several developers were tested in
varying combination. The film was de-
veloped piece Dy piece, with varying re-
sults. When the work of development
was ended, there had been obtained,
from the 192 exposures contained in
four rolls of films, fifty films, with
more or less evident trace of pictures.

Of these, twenty were so clear that
it seemed possible they might give re-

Breaking camp, July 22nd, 1897, preparatory to starting out in search of land after the
balloon {anded on the ice.
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I’'ll Give You
BULLDOG COURAGE

In 48 Hours
—OR NO COST

Are you timid? Bashful?
Self-conscious? Afraid of
people? Afraid of supe-
riors? Give me 48 hours
and I'll make you bristle
with bulldog courage—or
no cost!

Thousands of men and women
are heing held back—made mis-
erable—made unhappy.
Simply because of bashfulness—self-consciousness, fear
of criticism, business worries, and dozens of other fears,
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all text material, including fourteen-volume Law Library, Low cost,
easy terms. Get our valuable 64-page **Law Guide’* and *‘Evidence’®
books FREE, Send for them N A
LaSalle Extension University, Dept. 3384-%, Chicago
The World's Largest Training i

mScll =

FREE CATALOG SN
3489

Either pin, silver plate: 35 ea

Sterling silver or gold plate =+~ 50fea

lor2 colors enamel. any 3or 4 letters bdates L2999

Lower Poices on Oayen Lots
974 eAsTIAN BLDG

BASTIAN BROS CO ROCHESTER, N. Y.

CHROMIUM PLATING POWDER
Plates Iron, Steel, Nickel, Brass and
Copper without electricity or machinery.
Guaranteed not to tarnish; dispenses with
polishing. Half pound can $1.50, prepaid.
GUNMETAL CoO.
Ave. C, Decatur, Il
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producible pictures, after proper treat-
ment.

About five-sixths of the film found
in the roll cassette had been exposed to
vears of destructive action and light.
The roll which, of course, was soaked
through, had dried to some extent after
being found, and had become one com-
pact, stiff mass.

It was not until I had sawed off the
ends—which, on drying, stuck fast—
that it became possible to unroll the re-
maining central part, which was still
damp. When developed, it was found
that the innermost turns of the film
really contained the pictures, which, al-
though nuich damaged, were in some
parts fairly clear, as is evidenced by
the pictures reproduced here.

It has been established that the films
used by Andrée were made by the Ilast-
man Kodak Company, of Rochester,
N. Y, and the fact that these films
lay for so many years in the open that
they almost perished entirely inspires a
few words of admiration for the manu-
facturers. No less a tribute is due to
Professor Hertzberg for his monumen-
tal work in extracting from the muti-
lated mass so many negatives as he
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did, thus preserving for all time in-
valuable visual records of the high
courage and indomitable will with
which the three adventurers bravely
faced their inevitable fate.

It only remains to be said that they
did not die in vain. Andrée’s prophetic
speculations have come true. We of a

succeeding generation do not think he
and his companions were mad. On the
contrary, we have sent after them many
successors, even into the air.

Closeup of Andrée's tent at the spot where

the balloon landed on the ice

Make This Home Recording Outfit

(Continued from page 1007)

an equalizing transformer (such as the
Amertran No. 389). A “scratch filter”
may or may not be used and this can
comprise a 1500 twin honey comb coil
in series with a condenser of .008 m.f.

The secondary of the equalizing
transformer passes the voice current
into the primary of the first audio stage
transformer as shown. The voice cur-
rents are amplified through this stage
and pass into the second amplifier stage,
which may be an ordinary single tube
or else a push-pull arrangement. Good
results have been obtained with an
ordinary two-stage amplifier using a
201A type in the first stage and a 171A
type in the second stage, with 180 volts
on the plate. In the circuit the usual
loud speaker, of the dynamic or other
type, is connected to the terminals B
and B1. The output transiormer shown
in Fig. 3 is not considered as one of
the type where the secondary is of the
low impedance type especially suited
to feed into the voice coil of a dynamic
speaker, but this, transformer is sup-
posed to be one of the general output
type with high impedance secondary.
In some of the writer’s experiments no
output transformer was used at all and
the B plus and plate terminals from the
output stage of the amplifier were con-
nected directly to the magnetic pick-up.

LAST RFT. AF TO
GRID LEAK AMPLIFIER L.s.
§ AND COND. {2 STAGES)

‘mm———

(B X

)
’
s

MAGNETIC
PICKUP

MIKE
: \' B+
'f (ACTING AS

m l RECORDER)

-

* MoD. TO MAGNETIC PICKUP
TRANSE (ACTING AS
"8°BATT. REPRODUCER)

Fig. 4—Switching from recording to reproduc-
ing. Four connections must be alternately
transposed.

Two different schemes for connecting
the microphone to the imput of the first
amplifier at the points A and Al are
given; in the second counection we
have the potentiometer acting as a
control of the volume and it also pre-
vents blasting. Referring to the con-
nection of the magnetic pick-up as a
recorder as shown in the diagrams of
reproducing circuits the pick-up is of
fairly high impedance and is connected
to the secondary terminals B and Bl of
an output transiormer such as the Gen-
eral Radio type. The output terminals

40,0

SCRATCH |

o
&
»
>

% > 84+ TRANS.

ou*rlpur Fig. 3—Schematic draw-

ing of possible repro-
ducing circuits. In one
instance a potentio-
meter is employed as
a volume control and
to prevent blasting. The
use of an equalizing
transformer — an Amer-

FILTER ]
’/ MAGNETIC . tran No. 389—is also
= B4+ - A + P
piereuP a0-as v 36 350V, indicated.
'RECORD




March, 1931

B and Bl may be connected to the
secondary of an equalizing transformer
such as the Amertram No. 389 as is
also indicated.

Fig. 4 shows haow four connections
are to be transposed alternately when

Science and Invention

of these four things. This switch can
be built in any desired form or stvle
preferred by those who are familiar
with electrical devices to a fair extent.
The contact brushes may be made from
spring brass, or better still phosphor

—

Schematic drawing of

possible  reproducing o ) TR
circdits. In one in- . ébHONAL) i
stance a potentiom- e

eter is employed as

a volume contrel, and

SW.
to prevent blasting. -
The use of an equaliz- l]']'["o/
i — 1 \v'B’BAT.
ing transformer — an 22}y 6 oAt

Amertran No. 389, is
also indicated.

switching from
“recording” to “re- 1
producing.”” First i
3 MIKE
we have the mi- =
crophone connect-
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MAGNETIC
P
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ed through a medu-
lation transformer to the imput of the
detector, with the magnetic pick-up con-
nected to the output of the amplifier, the
pick-up doing the recording in this case.
Secondly, we have the pick-up con-
nected to the imput of the detector and
the greatly amplitied pick-up currents
emerging at tlte output terminals and
passing into the loud speaker.

The several combination phonograph
and radio receiving sets now on the
market which feature home recording,
are provided with a special switch
which by the simple movement of a
knob does four things, viz., it provides
straight radio; play-back from vour
record; microphone recording; and
fourthly, radio recording.

In the drawing reproduced at Fig. 5
we see how a hememade switch of
fairly simple design can accomplish all

BAKELITE ;.

DRUM SWITCH

=
\s : \SET OF BRUSHES
INDICATED

bronze. The brass or copper contact
strips on the drum and which are to
rotate with it when the switch knob is
turned, may be riveted with small rivets
made from brass nails to the piece of
bakelite tubing. The brushes are sup-
ported on bakelite or other insulating
members in their four respective posi-
tions about the drum.

How to Get Best
Recordings

A few general remarks will no doubt
be useful in conclusion. Best “record-
ing” results are obtained when just the
right weight is exerted by the pick-up
on the pre-grooved record, and the
extra weight of eight to fifteen ounces
should be experimented with. In many
cases you will find that a more pow-
erful motor will be necessary to pull the
record around at the usual speed of 70
revolutions per minute, when a suffi-
ciently heavy weight is placed on the
pick-up.  Several experts have ex-
pressed themselves to the effect that
the best recording results are only ob-
tainable when a specially designed mag-
netic recorder is used for engraving the
sound curves on the record. Those
who try to use whatever electric pick-
up they may happen to have available,
will tind that for recording purposes,
they can improve the results by care-
fullv adjusting the mechanism of the
pick-up in question.

BAKELITE
) " l TUBE
L—l To2
PLAY RAD

2
STRAIGHT
RECORD
X,
y
TO TO A E
PICK-UP “MIKE
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The latest radio receiv-
ers are equipped with
a switch which will en-
able you to use the

DET.

Z 7 ?

same  instrument for
four different purposes.

,._.“_:l .

A o

By a tugp of the knob
you can have the usual

radio  entertainment,

]
H 2

bxyo

B8 | record your own fea-

tures, record radio pro-

grams, and then play

' 7]

i | 0 .,
K nﬁsy. Lmaconomnxa@
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RIVET BRASS ON CUTPUT
BAKELITE DRUM
TURE)

TOMAGNETIC PICK-UP FOR RECORDING

back the records you
have made. Here is a
flat drawing of a switch
of this kind. Why not

TRANSF

make your own?

!
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RCA INSTITUTES
trains men in

RADIO

EN who need radio training . . .

who wish to know all about
radio servicing, operating, radio
telephony and telegraphy and broad-
casting can quickly obtain this val-
uable knowledge through RCA
Institutes and its famous Home
Laboratory Training Course.

Radio Instruction by
America’s Oldest and Foremost
Radio Training School

You can study at home in your spare
time or at any of the RCA Institutes
resident schools throughout the coun-
try. Thorough and reliable training
given you. As a student you also
receive the complete RCA Institutes
Laboratory Equipment . . . enabling
you to easily solve radio problems
at home in your spare time. This is
the recognized way to speedily ac-
quire the commercial knowledge and
ability demanded in Radio today.

Free Book for Ambitious Men
Send for this free book . . . many
pages of pictures and text giving
full details about the Home Labora-
tory Training Course . . . the RCA
Institutes Laboratory Equipment

RCA Institutes and the noted
staff of instructors that have
helped thousands of men to make
good in Radio.

RCA

[({@:}] INSTITUTES, Ine.
3

RCA INSTITUTES, Inc.,
Dept. EX.-3
75 Varick St., New York, N.Y.

Gentlemen: Please send meyour big
FREE book which tells about the many oppor-
tunities in Radio and about your famous laboratory
method of radio instruction at home.

Name.

AdAress.. .cveiie e

Occupation __....._. :




1038

ALADDIN PORTABLE
e\ EI.ECTRO'PI.ATER

Instantly Applies Real Nickel
Also Electrically Plates Brass, Copper,
Silver, Gold,

With the inexpensive ALADDIN OUTFIT
you can easily nickel plate the nickel on your

car and do a good job of it. The ALADDIN
OUTFIT is also a home necessity.

Make Big Profits With the Aladdin

Whether you are interested in the ALADDIN
for yourself or should you wish to go into
business putting real nickel on autos or doing
metal plating in your neighborhood, or if you
would like to act as our agent in your terri-
tory, write us immediately for free particulars.

P.J. F. BATENBURG CO.

Dept. 173 Racine, Wisconsin

Amazing electrical invention
starts car, truck or tractor motor
without choke Saves gas. 0il. More
speed. SHOT sparks BLUE if
igniﬁon 0 K.—~RED if (faulty.
Draws big crowds. Sells on sight.
25 000,000 prospects. 100%, proht
at $1.50. Gold mine for agents. ''$25
a day easy,” says Akeman. ‘‘Rush
500 HOT SHOTS.” says Kliat.
“‘8end 200 more,”’ says Berg-Williams.
‘““We want exclusive.” “Never saw
anything to beat it.”" "My first
winner.” Selling like wildfire. Your
best bet. Act QUICK. Details
FREE.

REARDON MFG, CO.
Dept. R-3 Peoria, 111

10-
3-25¢ BiG

Bovs You apparemly see thru_Clothes, \\ood
Stone, any ohject. See Bones in Flesh.
FREE—PKG. RAD10 PICTURE FILMS.Takes pictures
without camera, *‘You’ll like 'em.’l | pkg. ea. 25¢ order.
MARVEL MFG., CO., Dept. 83, NEW HAVEN, Conn.

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and unsold

copies it has become necessary to supply
newsstand dealers with the actual number of
copies for which they have orders. This
makes it advisable to place an order with
your newsdealer, asking him to reserve a
copy for you every month. Otherwise he
will not be able to supply your copy. The
dealer will then be in a position to sup-
ply copies to you regularly every month.
If you are interested in reserving your copy
every month, do not fail to do this. Tt
costs you nothing to do so.

1 Han ison
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Some Outboard Stunts You Can Do

(Continied from page 981)

extended from the four ends of the
platform in such a way as to hold it in
place. The barrels are placed about
three feet from one end, and this natur-
ally elevates that end and submerges
the other, and the trick is to put one or
two additional weights on each side of
the platform so that the submerged end
is at least eighteen inches to two feet
under water. Then vou grease the cen-
ter of the platform thoroughly with
waste motor oil from a garage, and you
are ready to jump.

“Loosen the bracket of the lower unit
of your motor just a trifle so that it
works easily, and drive directly at the
center of the platform at a speed of ap-
proximately twenty-five to thirty m.p.h.
Sit well forward over the steering wheel
and hold on tight as you hit the plat-
form. Don’t bother to tilt the muotor,
as one of the reasons for the popularity
of outboard motors is that old Even-
rude, years ago, designed this tilting
feature as a protection for the motor
against sunken roots and rocks. While
you are flying through the air the mo-
tor comes back to a vertical position,
the skeg having protected the propellor
against damage. The strain on the boat
or motor seems to be no more than
that encountered on hitting a large
wave in a race. The thing to remem-
ber, however, is to remove the fin from
the bottom of your boat before trying
this.”

Another startling stunt that made the
aviation world as well as the boating
world gasp was the flying of an aqua-
glider, an aquaplane over which a small
wing is constructed. This aquaglider
with only twenty-seven square feet of
wing surface (about the size of a kitch-
en table) was actually photographed
eight or ten feet in the air flying grace-
fully over the heads of inter ested on-
lookers sitting in a boat. Controls of
any sort except the ordinary aquaplane
bridle were lacking, and yet this little
glider was diving so gracefully with
just the equilibrium of the rider to bal-
ance it that such companies as the Cur-
tiss Aeroplane Company and many fa-
mous individuals wrote in for advice
on how to secure or make one like it.
In the first place this glider actually

did fly with Dick Pope riding it and
Fraser with a fast Elto F
motor towing it at 45 m.p.h., but the

speed had to be so terrific before the
takeoff occurred, and the landing was
so erratic that the cameramen could not
get near it for the picture. Since a pic-
ture was wanted, a jumping platform
was put out on the lake and the aqua-
glider towed up to it at about 5 m.p.h.
and Dick then swerved the aquaglider
over and up on the platform which
tilted the wings so that the aquaglider
made a 40 foot flight through the air
before coming down, and incidentally
the glider swerved so much to one side
that it passed over a boatload of spec-
tators who were alongside.

i 8
b 10—
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TOP PLAN AOTTOM PLAN
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Constructional details of a jumping platform
for outboard motor boats.

Space will not permit me to give
many of these stunts in detail, but such
hair-raising entertainment can be eas-
ily staged by your local outboard club
at very little expense and with compar-
ative safety. Therefore, if you really
want to try a lot of exciting acts to
entertain the folks at your next regatta,
write me and I'll gladly furnish dia-
grams and details of such apparent
death-defying acts as the “Rolling Hy-
droplane” a boat that rolls completely
over on its back while travelling at
45 m.p.h. (And believe me—this 1s a
prize winner for thrills!)

Aqua-Tennis, Aqua Skee-Racing, Out-
board Water Polo—A Thriller of the
first degree, Outhoard Relay Racing
and many others are as flashy and en-
tertaining. Next month we will tell you
how to overhaul your outboard.

Lack of space need not prevent enthusiasts from holding an outboard race, as this
photograph conclusively proves.



March, 1931

Science and Invention

Science Pops Corn by Radio

(Continued from page 978)

tady to the luncheon meeting, so,
mstead a strip of fluorescent screen

material was subjected to a cathode-ray
bombar(lment in the Schenectady labora-
tory. The material was then placed in
a vacuum hottle containing liquid air,
and in that candition carried to New
York. When the screen was removed
from the liquid air at the meeting, it
could not le seen in the darkened room.
But as it warmed up, it began to glow
with a deep wellow tint. It became
warmer, and the glow became purple.
As it continued to warm up to room
temperature it continued to glow in dif-
ferent hues, with waves of colors sweep-
ing across the small screen in much the
same way as the Northern Lights sweep
across the sky on cold nights.

At a temperature of hundreds of de-
grees below zero, air exists as a liquid.
It occupies much less space than does
air as a gas. and must be kept in un-
corked vacuum bottles so that it can boil
off slowly.

The smallest voice in the world—that
of the atom-—was heard by the audience
as a series of loud clicks. The atoms
which spoke were those of uranium and
one of the radium compounds, two of
the rare substances that are radioactive
and which constantly throw out elec-
trons and so-called alpha particles, or
helium ions, info space. This decompo-
sition of the radioactive substance is
spontaneous, and cannot be controlled
in any way by scientists. The unstable
atoms become another element, lead,
after passing through several stages of
decomposition.

The voice of the exploding atom was
made audible by means of the Geiger
apparatus. The alpha particles emitted
by the radioactive substances enter an
air chamber through a thin aluminum
“window” hefore which the substance
is held. The particles ionize, or make

electrically conducting, the air within
the chamber; and the current thereby
produced is amplified sufficiently by the
apparatus so that the effect of the explo-
sion of the radioactive element is heard
as a sharp click in a radio loud speaker.

Sound became visible and light be-
came audible. On the lecture table was
a portable phonograph with an electric
pick-up. No sound was produced when
the phonograph was started, but, in-
stead, a neon lamp on the demonstration
table glowed red. Mr. Manning walked
toward the glowing red lamp with a
wand, in the end of which was a photo-
electric tube or electric eye. From the
nearby loudspeaker music could be
heard, louder as the wand was moved
toward the neon light. By cutting off
the amount of light with his tingers he
controlled the volume oi the sound.

Most vacuum tubes are of the high-
vacuum variety, in that all possible
gases have been removed from within
them. Such tubes require high voltage
circuits for operation.

There is a newer type of tube, called
the Thyratron, which is adapted to most
power purposes and which contains mer-
cury vapor at low pressure. Such a
tube can be emploved with low voltages.
This type of tube is in use in many
kinds of control applications, for as a
relay it is sensitive, is instantaneous in
action, has no moving parts, and can
control large amounts of power.

Mr. Manning lighted a match and
held it in front of a photoelectric tube.
A 1000-watt incandescent lamp was
thereby lighted by means of a Thyra-
tron tube which was connected with the
photoelectric tube to serve as a switch
for the lamp.

With this apparatus, as little as a ten-
millionth of a watt can control a maxi-
mum output of ten thousand watts—an
amplification of ten billion fold.

Try These in Your
Own Workshop

(Continued from page 1011)

add another tool to your equipment, one
for which you will surely have plenty
of use. It's a scraper and can be very
easily made. All vou need is a length
of piping, a T joint, a piece of hard
wood and a steel blade. Almost any
junk shop will supply vou with the
necessary materials for next to nothing.
Or perhaps your own collection of odds
and ends contains the parts you will
need. In use, raising or lowering vour
hand will change the angle which the
blade mal:es with the wood. The
scraper can be converted from a pusher
to a puller, or trom a puller to a pusher,
just as vou wish, by merely turning
the blade in the holder.

Even the best of chairs loosen up
after a while. and eventually the rungs
work out of the holes which hold them.
Here is a good way to remedy this de-
fect. Split the end of the rung a little
as is usually done for the insertion of
a wedge in a hammer handle. Cut a
small wedge to fit this split of such size
that it will spread the wood sufficiently
to tighten the rung in the hole when
driven home. Place the wedge a little
ways in the split, and fill the hole with
glue. Then drive the rung into the
hote. Tt will be wedged tightly because
as the wedge strikes the bottom of the
hole it is forced further into the split,
thus spreading the rung.
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STEADY 5
JOB?

$3400
A

YEAR

st

PICK YOUR JOB

Railway Postal Clerks
City Mail Carriers
City Post Office Clerks
General Office Clerks
Customs Inspectors
Prohibition Agents
Immigrant Inspectors

NO “LAYOFFS”
These are steady positions. Strikes, poor business con-
ditions, or politics will npt affect them. Government em-
ployees get their pay for twelve full months every year.

§1,900 TO $2,700 A YEAR

Railway DPostal Clerks get $1,900 the first year, being
paid on the first and fifteenth of each month. $79.17
each pay day. Their pay is quickly increased, the
maximum being $2,700 a year. $112.50 each pay day,

Travel For ““Uncle Sam’’

Railway Postal Clerks, like all Government employees,
have a yearly vacation of 15 working days (about 18

days). On runs, they usuvally work 3 days and have 3
days off duty or in the same proportion. During this off
duty and vacation their pay continues just as though they
were working. They travel on a pass when on business
and see the country. When they grow old, they are
retlred with a pension. Spring examinations expeeted.

CITY MAIL CARRIERS POST OFFICE CLERKS

Clerks and Carriers now commence at $1,700 a year
and automatically increase $100 a year to $2,100 and
$2,300. They also have 15 days’ paid vacation. City
residence 1s unnecessary.

GOVERNMENT CLERK—FILE CLERK

{(Open to men and women §8 to 50)
Salary $1, 260 to $2,500 a year. Pleasant clerical and
filing work in the varieus government departments at
Washington, D. C., and other cities threughout the

country.
IS YOUR JOB STEADY?

Compare these conditions with your present or your
prospeetive mndition. perhaps changing positions fre-
guently. no chance in sight for PE R\M\F)\T employ-
ment; frequentty out of a pnsxtion and the year's average
salary very low. DO YOU (‘FT $1.900
EVERY YEAR? HAVE YOU ANY ASSUR-
ANCE TIIAT A FEW YEARS FROM NOW
YOU WILL GET $2,100 TO $2,700 A
YEAR?

YCU CAN GET THEM

Country residents and city residents stand
equal chance. Experience is usually un-
necessary. and political influence is not per-
mitted. Let us show you how.

GET FREE LIST OF POSITIONS

Fill out the following coupon. Tear it off
and mail it todav——now, at once.

DO IT NOW—This investment of two
cents for a postage stamp may result in your
getting a Government Job.

o o s s Sy S S S G T S S ot v S e w— —
FRANKLIN INSTITUTE
Dept. W-176, Rochester, N. Y.

Rush to me entirely free of charge (1) a full deserip-
tion of the position checked below; (2) Free Capy of
32-page book, ‘“How to Get a RSteady U. S, Government
Job®>’; (3) A list of the U. 8. Government Jobs now ob-
tainable; (4) Send particulars telling how L can get
the position I have checked.

[] Railway Postal Clerk................. (Sl 900- $2 700)
[l Post Office Clerk... i 0

O city Mail Carricr..
[ Rural Mai§ Carrier ...........
] Government Clerk—File Clerk. . =
O Inspactor of Customs........ ..($2,100-up)

[ Prohibition Agent.................... | ($2.300- SZ 800)

Name

Address

Use This Coupon Before You Mislay It.



RECEIVER

Span the World ‘with this Set/

A new radio thrill for you! Listen in DIRECT
to London, Paris, Berlin, Buenos Aires and
other broadcasting stations throughout the
world via short waves. Enjoy unique foreign
programs from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postcard and ask us to send
you this wonderful guaranteed short wave set.
Pay postman $6.45 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 deposit. Foreign coun-
tries must remit in full. Order today!

NEW RADIO BARGAINS

Low Power Transmitter adaptable for phone or
code. With plug-in eoils ...o.vvevevnnninnnens $14.75
Auto Radio—Uses 3—224, 2—227 tubes and 1—245
power tube, single dial, tremendous volume.
Compact. Fits any ear. We pguarantee this set
to perform better than sets selling up to $150.. 20.00
B Eliminator, Bone Dry, with 280 tube, 180 volts,
will operate up to ten tube set, fully guaranteed.
AC—A B C power packs 8.76
Tubes: UX type, 30-day replacement guarantee, No. 210,
$2.25; No. 250, $2.35; No. 281, $1.85; No. 245, $1.25;
No. 224, $1.25; No. 227, 75¢; No. 226, 65¢; No. 171, 75¢.

International Microphone, two-button, for public
address systems and transmitters, speech or
IUSHCE™, 5 - o o0 e .5 0 9 v gy Wk Py s 9 TP O $9.75

WRITE FOR BARGAIN CATALOG
CHAS. HOODWIN CO
4240 Lincoln

6.75 |

Ave., Dept. C-3, CHIICAGO

WRITERS

sonG RequiRenents| Advance Royalty Payments,
ALKINGOPKTURES New Talking-Picture Song requirements,

ete., fully explained in our Free instruc-
f tive book. Writers of Words or Music
§ for songs may submit their work for free
examination and advice. Past ex-
perience unnecessary. Werevise, compose,
arrange music and secure Copyrights,
8 Our modern method guarantees approval.
Write Today—Newcomer Associates.
1676-L Broadway, New York, N. Y.

N

mMMTN -4 ZM Xo0m *M

Every pair hand tailored to your measure; no
“readymades.’” Our match sent FREE for your
0. K, before pants are made. Fit guaranteed.
Send piece of cloth or vest today.

UPERIOR MATCH PANTS COMPANY

5/
315 So. Dearborn Street, Depts588  “hicag

“STAMMERING

Its Guuse and Qire *°

You ean be quickly cured if you stammer. Send 10 cents,
coin or stamps, fo1 288 page cloth bound book on Stam-
mering and Stuttering. It tells how I cured myself after
Stammering and Stuttering for 20 years.

BENJAMIN N. BOGUE . .
12964 Bogue Building, 1147 N. lilinois St., fndianapolis

,/5
:
&

]

MAKE BIG MONEY [V

Just out. Lights gas instantly with-
out sparks or flame. Sells like wildfire
wherever gas is used. Retails for 25c.

MYSTERY GAS LIGHTER
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Pnnkc‘d on individual cards with
instructions. Sample 10¢ or rush $9.00 per
Gross or $1 per Dozen. New Method Mfg. Co.,

{esk SIG-3, New Method Bldg., Bradford, Pa.
AVIATION

Information F R‘E E

Send us your name and address for fuli information re-
garding the Aviation and Airplane business. Find out
about the many great opportunities now open and how we
prepare you at home, during spare time, to qualify. Our
new book ‘‘Opportunities in the Airplane Industry’’ also
sent free if you answer at once.

AMERICAN SCHOOL OF AVIATION
Dept. 1423 3601 Michigan Ave.
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An Easily Made Plate Rack

By Wayne Sprecher

HE plate rack herein described was
inspired by a picture in a Sunday
the

T

rotogravure section
kitchen of Wash-
ington’s Mount
Vernon home. The
writer has endeav-
ored to simplify
the construction
and, so far as pos-
sible, has employed
materials to be
found in any lum-
ber yard.

Proper selection
of material is es-
sential if the ar-
ticle is to be
stained and var-
nished. Therefore,
in selecting the ma-
terial pay particu-
lar attention to
grain. Inasmuch as
very little, if any,
face planing will
be required, the
curlier the grain
the better.

of one in

Cut the four uprights and the top and
bottom from the 12’s and the center
shelves from the 8-foot piece. 1”7 X 6”
actually measures,
when bought
dressed, 34"
534” and this
has Deen taken
into consideration
in the drawings.
A fter cutting to
length, groove the
uprights as shown
for the shelving.
Take particular
care with the two
inner uprights.
These two up-
rights are grooved
on hoth faces—on
the inner sides
with 34" grooves,
the outer sides with
34” grooves, both
sides being 14”
deep. After groov-
ing drill the 34" by
14” deep holes ior
the dowels at the

. Material required A practical and ornamental rack for dishes Center points  as
1s as follows: and books. indicated in the
_ sketch. Rabbit the

No. Stab, Material. back edge, top and bottom ends
3only 17X 67X12'0 B&B yellow pine; of the two end-uprights as shown; rip
- 17% 6" 80 - “,  inner uprights, center shelves, top and
2 1P 60 Ceiling moulding;  bottom pieces to required width and

275" X 6’0 N ‘3 plane smooth.

R Edge scr'n mld. :
Hardwood dow’ls;
Fir Panel;
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Small nails; glue; putty or plastic wood.

Before cutting the lumber see that
three of the dinner plates you intend
using in the rack will fit in the thirty-
inch space allowed in the sketch. If
not, allow for it, and begin cutting.

Angle Irm;s;
Shelf Brackets;
W’'d Screws FH;
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Cut the plate grooves in
center shelves, top and bottom pieces
indicated, using 14” cutter and making
two cuts—the first at about five degrees
and the second at 45 degrees—for each
groove. Cutting them this way will
make them more adaptable to soup
plates, bowls, and other pieces of china.

Now sand thoroughly all pieces, cut
and assemble the inner uprights, center
shelves, top and bottom pieces, end up-
rights, in the order named, using
115”7 1%” wood screws (flat bright)
well counter-sunk.
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Diagram showing location of shelves (side view].
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The 34” dowels must be inserted with
the center shelves during the assembly
and may be secured against turning by
putting a small drop of glue in the holes

The ceiling meulding must be put on
next and care should be used in cutting
the miters. It is mmuch easier to cut
these in a hand miter box than on a
small table saw. Fit the 314" to the

top and the 215" to the bottom of the

assembly, using finishing nails and glue
and, if desired, small angle irons on
the inside for strength. Set the nails
and sand carefully and thoroughly.
Nail some temporary feet on the bot-
tom to protect the moulding from being
broken during the balance of the work.

Cut the 147 fir panel to fit the rab-
bets in the end pieces and square with
the top and bottom and sand it thor-
oughly but do not put it in place yet.
Sand this piece to a beautiful, smooth
finish with fine paper because the grain
of the fir will, if properly brought out,
do much to enhance the beauty of the
finished work. The small shelves for
the ends may now be cut, either square
or with curved front edge, and sanded.
Cut the screen mould to fit the front
edges of the four uprights and sand.
Now check over all the parts and sand
everything to a fine finish.

All parts may now be stained, brown
oak being preferable, because of the
beautiful way in which it brings out
curley pine and fir grain. Dry thor-
oughly and give a coat of thin shellac.
Dry and sand lightly but completely.
Give another coat of full cut orange
shellac; dry; rub with steel wool (000).
If necessary, give another coat of shel-
lac the same way. Now either finish
with spar varnish or clear lacquer. If
varnish is used, finish with a ground
pumice-and-water rub, followed by rot-
tenstone and oil, rubbed on with a bit
of chamois leather.

The clear lacquer finish is easier and
far preferable if the home craftsman
has a good spray; but it is almost im-
possible to do a good brush job over
the shellac base. In spraying, use a
good, clear lacquer, thinned to the
proper consistency, and allow plenty of
time—about four hours—to dry. It
takes a little time, because the shellac
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loosens up some when the lacquer is
sprayed over it. Rub with steel
wool (000) and give a final coat of
greatly thinned lacquer. After it is dry,
rub down as above, which is the better
finish; or polish to a high finish with
lacquer polish. The rubbed finish is the
more desirable, however. Particular
care must be used in rubbing the mould-
ings so as not to cut through to the
wood on the sharp corners.
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Here is the data you will need to build this
useful and decorative article.

The back panel may now be fast-
ened in place, small nails being used and
particular care given to driving them
straight and in the right places. It is
highly advisable to drill for them with a
twist drill. Lines drawn across where
the shelves come against the back side
of the panel will help to prevent nails
going through into the finished open
spaces. Put the small end shelves in
place and, finally, fasten the screen
noulding in place over the front edges
of the uprights, finished as the other
parts were with stain, shellac, varnish
or lacquer, and rubbed. Use small
roundhead blue screws, hrass roundhead
or oval head screws, or brass escutcheon
nails.

Attach the small angle irons to the
top and the shelf brackets to the bottom
with screws and niount on the wall. Tf
mounted over a fireplace it may rest on
the mantel and no lower brackets will
be necessary, but use the top ones in
any case to prevent tipping out from
the wall.

The Safety Valve

(Continued From page 966)

Do yau remember the Television depart-
ment you usedl to have? 1 hope that you
will bring it back also. You might entitle
it “Television and Radiovision.”

Several other publications have tinted pic-
tures for their long articless. How about
you?

Jack Darrow,
Chicago, Illinois.

(Well, what have owr readers to say?—

EbpITor.}

An Astounding Discovery
IF you are the least bit interested in mak-
ing an astounding discovery, you will in-
vestigate the report from Lewistown, Idaho,
December 25 1930, that a bright light passed

with great speed through their skies, suc-
ceeded by a terrific crash. Don't hesitate
but find out abou